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Project  Summary 

In  accordance  with  the  Massachusetts  Environmental  Policy  Act  ("MEPA") 
Massachusetts  General  Law  ("MGL")  Chapter  30,  Section  61-621  and  the  regulations 
promulgated  thereunder  set  forth  at  301  CMR  1 1.00,  CDNV  Assembly,  LLC  ("the 
Proponent")  respectfully  submits  this  Final  Environmental  Impact  Report  ("FEIR")  for 
XMBLY,  a  new  mixed-use  development  located  at  5  Middlesex  Ave  in  Somerville 
Massachusetts  (the  "Project"). 

1.1  Overview 

On  May  31,  2017,  the  Proponent  filed  a  DEIR  with  the  MEPA  Unit  of  the  EEA.  On 
June  20,  2018,  the  Secretary  of  the  EEA  issued  a  Certificate  on  the  DEIR  (the  "DEIR 
Certificate").  Appendix  B  includes  a  copy  of  the  DEIR  Certificate.  As  requested  in  the 
Executive  Office  of  Energy  and  Environmental  Affairs  ("EEA")  Secretary's  Certificate 
on  the  Draft  Environmental  Impact  Report  ("DEIR"),  this  chapter  provides  additional 
information  and  updates  on  the  following  topics: 

>  A  description  and  analysis  of  the  Project  and  phasing; 

>  An  updated  assessment  of  Project  impacts  and  associated  mitigation 
commitments; 

>  An  updated  analysis  and  discussion  of  the  potential  effects  of  climate  change; 
and 

>  A  summary  of  the  current  status  of  anticipate  permits  and  approvals  and  their 
status. 

As  discussed  more  specifically  below,  the  mixed-use  Project  consists  of 
approximately  1.5  million  square  feet  of  residential  and  commercial  uses  within  five 
buildings,  each  on  its  own  block.  By  redeveloping  the  underutilized  site  into  a  hub  of 
residential  and  retail  activity,  the  Project  will  help  to  unite  the  commercial  uses  to 
the  north  and  south  of  Middlesex  Ave  with  the  residential  and  commercial  uses  to 
the  east  and  diminish  the  visual  impact  of  the  elevated  roadway  and  highway  ramps 
from  Assembly  Square  by  providing  a  visual  barrier  between  the  elevated  roadway 
and  the  Project.  The  Project  will  benefit  the  Assembly  Square  area  and  advance  the 
goals  of  SomerVision,  the  City  of  Somerville's  official  comprehensive  plan  to  advance 
their  goals  for  the  future  growth  and  development  of  the  City,  by  enhancing  and 
expanding  job  creation,  open  space,  housing  development,  and  transportation. 
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1.1.1  Project  Updates 

There  have  been  no  significant  changes  to  the  Project  program  since  the  filing  of  the 
DEIR.  However,  the  Proponent  continues  to  work  with  the  City  to  refine  the  overall 
design  of  the  Project  to  maximize  the  net  public  benefit  of  the  Project,  and  as  such, 
minor  changes  have  been  made  to  site  layout  and  design.  Updated  open  space  and 
impervious  area  impacts  are  clarified  in  Table  1-2.  A  summary  of  key  Project 
refinements  is  provided  below. 

Mitigation  -  The  Proponent  and  the  City  of  Somerville  have  developed  an  initial 
draft  Development  Covenant  outlining  the  Project's  mitigation  commitments.  The 
Project  will  provide  substantial  public  benefits,  including  an  estimated  $7.9  million 
Affordable  Housing  linkage  fee  and  an  estimated  $1.9  million  Jobs  Creation  and 
Retention  linkage  fee,  the  creation  of  affordable  housing;  high  quality  civic  space; 
commercial  development;  transportation  demand  management  programs,  new 
vehicle  and  bicycle  parking,  roadways,  sidewalks;  other  public  realm  improvements 
that  will  be  open  to  the  public;  and  potentially,  a  suitable  space  within  the  Project  to 
house  a  branch  fire  station.  A  copy  of  the  draft  Development  Covenant  is  provided 
in  Appendix  E. 

Energy  Efficiency  -  The  Proponent  and  the  design  team  have  made  improvements  to 
building  envelope  design  to  increase  energy  efficiency  and  reduce  future 
greenhouse  gas  ("GHG")  emissions.  The  major  improvements  are  as  follows: 

>  The  U-value  of  the  window  assembly  has  been  improved  from  U-0.40  to  U-0.32. 
This  measure  has  the  most  significant  impact  on  the  overall  energy  performance 
improvement. 

>  The  area  of  the  curtainwall  system  has  been  decreased  by  approximately  15 
percent  in  the  commercial  blocks  and  has  been  replaced  with  the  steel-framed 
insulated  wall  system. 

>  The  Block  23  energy  model  has  been  updated  to  reflect  current  design  which 
includes  wood-frame  construction  for  the  upper  five  levels 

As  a  result  of  these  changes,  the  energy  conservation  measures  for  the  full  build-out 
of  the  Project  are  estimated  to  reduce  the  overall  energy  use  by  25.4  percent 
resulting  in  a  23.5  percent  reduction  in  stationary  source  CO2  emissions  when 
compared  to  the  baseline  case.  This  is  improved  from  the  19.9  percent  CO2  reduction 
estimated  in  the  DEIR.  Updated  energy  modelling  information  and  supplemental 
information  requested  by  the  Department  of  Energy  Resources  ("DOER")  is  provided 
in  Appendix  D. 

Transportation  -  In  coordination  with  the  Massachusetts  Department  of 
Transportation  ("MassDOT"),  the  Proponent  has  agreed  to  expand  the  originally 
proposed  adaptive  signal  system  to  include  an  additional  six  locations,  resulting  in 
ten  total  intersections  to  be  included  in  the  new  system.  Adaptive  signal  systems 
reduce  congestion  and  travel  time  which  has  been  shown  to  reduce  emissions  and 
fuel  consumption  by  10  percent  or  more  when  compared  to  traditional  timed  traffic 
signals. 
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1.2  Site  Context  and  Existing  Site  Conditions 

The  Project  is  located  on  a  9.38-acre  lot  bounded  by  Foley  Street,  Middlesex  Avenue, 
Revolution  Drive  and  Grand  Union  Boulevard  in  the  outer  edge  of  Assembly  Row  in 
the  City  of  Somerville  (the  "Project  Site").  The  adjacent  parcels  to  the  north  (across 
Foley  Street)  and  south  (across  Revolution  Drive)  support  existing  retail  uses  and 
surface  parking.  The  adjacent  parcels  to  the  north  and  east  (across  Grand  Union 
Boulevard)  are  part  of  the  Assembly  Row  mixed-use  development.  The  site  is 
located  within  walking  distance  from  the  Massachusetts  Bay  Transportation 
Authority's  ("MBTA")  Orange  Line  Assembly  rail  station  and  multiple  bus  stops  for 
the  MBTA's  number  90  and  92  bus  lines.  The  majority  of  the  site  is  currently  utilized 
for  surface  parking,  with  one  162,000  square  foot  ("SF")  office  building  located  in  the 
southwest  corner  of  the  lot. 

The  Project  Site  has  great  visibility  from  Interstate  93  ("1-93")  and  pedestrian  access 
to  and  from  the  new  MBTA  Assembly  Station,  the  site  serves  as  a  gateway  to  the 
Assembly  Row  area  yet  does  not  currently  offer  the  density  and  variety  of  uses  to 
establish  itself  as  a  vibrant  urban  neighborhood.  In  its  current  form,  the  site  is 
comprised  of  an  existing  four-level  162,000  SF  office  building,  which  is  in  the  process 
of  being  upgraded,  an  open  lot  (where  the  former  cinema  was  located),  and  surface 
parking  lots  currently  accommodating  approximately  800  parking  spaces.  See  Figure 
1.1  for  a  Site  Location  Map,  Figure  1.2  for  Existing  Aerial  Conditions,  and  Figure  1.3 
for  Existing  Site  Conditions. 


1.3  Project  Description 

The  Project  will  consist  of  approximately  1.5  million  square  feet  ("MSF")  of  new 
residential  and  commercial  uses  within  five  mixed-use  buildings  surrounding  a 
48,000-square  foot  central  open  space.  As  illustrated  in  the  Project  Site  Key  in  Exhibit 
A  below,  each  building  comprises  its  own  individual  block:  Block  21  includes 
office/lab  uses,  retail/active  use  space,  and  a  fire  station;  Block  23  includes 
residential  and  retail/active  use  space;  Block  24  includes  the  existing  office  building; 
Block  25  includes  residential  and  retail/active  use  space;  and  Block  26  includes 
commercial  uses  and  retail/active  use  space.  Refer  to  Table  1-1  below  for  the  Project 
development  program,  and  Figures  1.4a-b  for  updated  proposed  site  plans. 
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Exhibit  A  -  Project  Site  Key 


Table  1-1  Proposed  Development  Program  Summary 


Block 

Primary  Program  Use  Program  Area1 

Residential 

Unit  Count 

Block  21A 

Office 

388,000 

- 

Block  21 B 

Office 

289,000 

- 

Block  23 

Residential 

330,000 

329 

Block  24 

Office 

162,000 

- 

Block  25 

Residential 

187,000 

160 

Block  26 

Commercial 

140,000 

- 

Total 

1,496,000 

489 

979,000  Commercial 
5 1 7,000  Residential 

1  Inclusive  of  all  building  space,  including  mechanical  spaces.  Zoning  Gross  Floor  Area  not  yet  defined. 


Block  21 

Block  21  is  located  in  the  northwest  corner  of  the  site,  bordered  by  Middlesex 
Avenue  to  the  west,  Foley  Street  to  the  north,  and  the  proposed  roadway  "Road  K" 
to  the  east.  The  massing  in  Block  21  proposes  two  towers  sitting  above  a  five-level 

Project  Summary 
1-4 


XMBLY 


Final  EIR 


podium.  The  two  towers  will  be  of  varying  heights  (the  lower  tower  at  approximately 
190  feet  and  the  taller  tower  at  approximately  250  feet)  and  will  collectively 
accommodate  677,000  SF  of  primarily  office  and/or  laboratory  development.  The 
ground  level  of  Block  21  will  be  comprised  of  the  building  lobbies,  which  are 
oriented  towards  "Road  K"  and  intended  to  activate  this  important  streetscape,  and 
other  dynamic  uses  including  a  4,900  SF  retail  space  facing  "Road  K"  and  a  zone  for 
active  uses  along  Foley  Street.  This  zone  has  the  potential  to  support  a  variety  of 
active  uses,  including  a  co-working  environment,  maker  space,  commercial  amenity 
space,  arts  and  creative  enterprises,  bicycle  facilities,  gathering  areas  and  other  uses 
intended  to  encourage  a  vibrant  condition  at  the  streetscape.  The  ground  level  will 
also  support  the  building's  service  areas,  including  loading,  utility  space  and  parking 
entries,  as  well  as  a  potential  Fire  Station  for  the  City  of  Somerville,  which  is 
proposed  for  the  corner  of  Foley  Street  and  Middlesex  Avenue.  Special  consideration 
was  given  to  the  ground  level  program  to  ensure  that  there  were  opportunities  for 
activation  along  Foley  Street,  "Road  K"  and  the  open  space  facing  Block  25,  while  the 
service  functions  were  organized  along  Middlesex  Avenue.  Above  the  ground  level, 
the  remainder  of  the  podium  levels  support  parking  for  Block  21  as  well  as  for  the 
existing  office  building  at  Block  24.  In  concert  with  one  sub-grade  level  of  parking, 
Block  21  is  intended  to  accommodate  1,352  vehicles. 

Block  23 

Block  23  fronts  Grand  Union  Boulevard  to  the  east,  and  borders  Revolution  Drive  to 
the  south,  the  proposed  "Road  L"  to  the  north,  and  the  proposed  "Road  K"  to  the 
west.  The  primary  program  for  Block  23  is  intended  for  multi-family  residential  use. 
Totaling  eight  levels  and  330,000  SF,  Block  23  accommodates  329  residential  units. 
Five  levels  of  residential  use  sit  above  a  three-story  concrete  podium.  The  podium 
supports  retail,  active  uses  and  parking  at  the  ground  level,  parking  and  back-of- 
house  functions  at  Level  2,  and  residential  use  at  Level  3.  Two  lobbies  support  the 
activation  of  the  ground  level;  the  main  lobby  is  located  to  serve  as  a  "gateway" 
opportunity  at  the  corner  of  Grand  Union  Boulevard  and  Revolution  Drive,  while  the 
secondary  lobby  faces  internal  to  the  site  activating  the  corner  of  "Roads  K  and  L".  A 
2,250  SF  retail/active  space  will  anchor  the  corner  of  Grand  Union  Boulevard  and 
"Road  L"  and  an  approximately  4,100  SF  retail  space  is  provided  on  "Road  K". 

Further  activation  along  "Road  K"  (facing  the  central  open  space)  is  provided 
through  the  positioning  of  five  residential  town  house  units  with  direct  access  to  the 
sidewalk.  The  primary  parking  and  loading  entrances  will  be  positioned  along  "Road 
L".  Parking  will  be  provided  at  the  ground  level  as  well  as  Level  2  to  support 
approximately  197  vehicles. 

Block  24 

The  existing  four  level  building,  totaling  approximately  162,000  SF  of  office  space,  is 
intended  to  remain.  Located  towards  Middlesex  Avenue,  the  building's  "L"  shaped 
configuration  offers  an  opportunity  to  provide  a  large  open  space  in  the  center  of 
the  site  which  is  proposed  to  be  a  48,000  SF  publicly  accessible  open  space.  The 
edges  of  the  ground  level  will  be  carefully  integrated  into  the  landscape  design  for 
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the  central  open  space  and  a  new  entry  element  will  also  serve  as  a  back  drop  for 
the  park. 

Block  25 

Block  25  is  located  in  the  center  of  the  site,  with  Block  21  to  its  north,  "Road  K"  to  its 
east,  and  the  proposed  open  space,  hardscape  and  green  lawn  to  its  south.  Totaling 
187,000  SF  and  160  residential  units,  Block  25  is  proposed  to  be  18  levels  and  220 
feet  in  height,  which  will  give  Block  25  the  opportunity  to  significantly  contribute  to 
Somerville's  skyline.  This  building,  which  is  intended  to  be  similar  to  the  "Podium 
Tower"  typology  as  defined  in  the  proposed  Somerville  Zoning  Ordinance,  will  serve 
as  a  back  drop  for  the  central  open  space  and  provides  an  opportunity  to  offer  a 
signature  building  in  the  heart  of  the  proposed  development.  Beneath  the  tower,  the 
ground  floor  is  intended  to  be  highly  active  to  encourage  a  porous  relationship  with 
the  surrounding  civic  space.  The  lower  portion  of  this  building  is  highly  transparent 
and  is  intended  to  serve  as  a  glassy  "pavilion"  which  sits  within  the  central  open 
space,  encouraging  an  integrated  pedestrian  experience  at  the  ground  plane. 

Parking  is  intended  to  be  located  in  a  single  sub-grade  level  to  accommodate  110 
vehicles.  Access  to  the  parking  levels  is  provided  from  Middlesex  Avenue  to  allow  for 
continuity  at  the  ground  plane  at  Road  K  and  the  open  space  (to  strengthen  the 
pedestrian  experience  and  provide  for  a  cohesive  relationship  within  the  open 
spaces). 

Block  26 

Located  at  the  corner  of  Revolution  Drive  and  Mystic  Avenue,  Block  26  anchors  the 
southern  edge  of  the  site.  This  important  corner  represents  a  "gateway"  opportunity 
for  the  development's  identity.  Block  26  is  intended  to  provide  140,000  SF  of 
commercial  use  over  10  levels.  The  lobby  areas  and  active  edges  are  oriented 
towards  "Road  K"  to  allow  for  further  activation  along  this  critical  edge.  The  design 
of  Block  26  will  correspond  with  the  High  Rise  "Commercial  Building"  typology  and 
is  further  defined  in  the  design  guidelines  for  the  district. 

1.3.1  Project  Phasing  and  Schedule 

The  Project  is  anticipated  to  be  phased  to  meet  market  demand.  As  summarized 
below,  Block  23  is  intended  to  be  the  first  phase  and  will  include  the  construction  of 
L  and  a  portion  of  Road  K,  as  well  as  the  public  realm  improvements  along 
Revolution  Drive  and  Grand  Union  Boulevard.  Approximately  25,000  SF  of  the 
Project  Site's  signature  central  open  space  will  also  be  provided  as  part  of  the  first 
phase.  This  work  is  anticipated  to  commence  in  the  second  quarter  of  2019. 

Phase  1  (Block  23)  -  construction  of  a  330,000  SF  8-story  residential  building 
consisting  of  329  units  including  approximately  7,000  SF  retail/active  use.  The 
building  will  consist  of  two  levels  of  mechanically  ventilated  structured  parking 
serving  approximately  200  vehicles. 

Phase  2  (Block  21a)  -  construction  of  a  388,000  SF  19-story  Class  A  office  and/or 
biotech  office  and  lab  space.  The  building  will  include  approximately  4,900  SF  of 
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retail/active  use  and  a  16,000  SF  fire  station.  The  building  will  have  one-level  of 
subgrade  parking  and  four  levels  of  podium  parking  serving  approximately  676 
vehicles. 

Phase  3  (Block  21  b)  -  construction  of  a  289,000  SF  1 5-story  Class  A  office  and/or 
biotech  office  and  lab  space  with  approximately  9,100  SF  of  retail  /  active  use. 
The  building  will  have  one-level  of  subgrade  parking  and  four  levels  of  podium 
parking  serving  approximately  676  vehicles. 

Phase  4  (Block  25  and  26)  -  construction  of  a  1 87,000  SF  1 7-story  residential 
tower  consisting  of  1 60  units  with  one  level  of  subgrade  parking  (1 1 0  spaces)  on 
Block  25,  and  140,000  SF,  10-story  Class  A  commercial  building  on  Block  26.  This 
building  will  be  served  by  shared  parking  in  Block  21. 

As  requested  in  the  Secretary's  Certificate  Refer  to  Figures  1.5a-f  for  pedestrian  and 
bike  access  accommodations  by  phase. 

1.3.2  Summary  of  Project  Impacts 

As  requested  in  the  DEIR  Certificate,  this  section  provides  an  updated  summary  of 
potential  environmental  impacts.  Associated  mitigation  is  summarized  in  Chapter  3, 
Summary  of  Mitigation  Measures/Draft  Section  6  7  Findings. 

Table  1-2  Proposed  Development  Impact  Summary 


Impact  Category 

Existing 

Proposed1 

Land 

Size  of  Project  Site 

Percent  Open  Space 

9.4  acres 
±87% 

9.4  acres 
±37% 

Central  Open  Space 

Percent  Impervious 

None 

+89.1% 

48,000  sf 
±85.5% 

Infrastructure 

Water  Use  (GPD) 

±49,406  GPD 

±122,018  GPD 

Wastewater  Generation  (GPD) 

Transportation 

±44,465  GPD 

±1 1 1,375GPD 

Daily  Vehicle  Trips 
(Unadjusted) 

2,631 

11,007 

Daily  Vehicle  Trips 
(Adjusted) 

1,337 

5,250 

Parking 

Parking  Spaces 

675 

1,018 

1-  Water/wastewater,  transportation,  and  parking  impacts  are  quantified  in  terms  of  net  new  impact. 

Land  Alteration 

Continuing  the  design  efforts  of  the  neighboring  Assembly  Row  development,  the 
Project  revitalizes  an  underutilized  urban  site.  The  Project  uses  the  land  efficiently  by 
increasing  density  in  immediate  proximity  to  public  transportation,  reduces  the  area 
of  vehicular  pavement  and  impervious  land  cover,  encourages  multi-modal  modes 
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of  transportation,  and  welcomes  people  through  its  mixed-use  development  and 
public  open  space. 

The  Project  occupies  approximately  9.4  acres  of  previously  disturbed  land  and  will 
provide  approximately  3.4  acres  of  publicly  accessible  open  space.  The  Project 
anticipates  that  approximately  14.5  percent  of  the  site  will  comprise  of  pervious 
surface  including  greenspace,  permeable  pavement,  and  rain  gardens.  The 
Proponent  will  continue  to  evaluate  opportunities  to  incorporate  additional  pervious 
surfaces  and  green  roofs  as  design  on  individual  development  buildings  is  advanced. 
Refer  to  Figures  1.6a-d  for  open  space  by  phase,  Figure  1.7  for  permeable  landscape 
space,  and  Figure  1.8  for  LID  features. 

Infrastructure 

Stormwater  Management 

An  overall  goal  of  the  Project  is  to  provide  a  comprehensive  stormwater 
management  system  designed  to  enhance  the  water  resources  both  on  the  site  and 
downstream.  The  analysis  provided  in  the  DEIR  in  Chapter  6,  Infrastructure, 
concluded  that  the  Project  will  vastly  improve  the  existing  conditions  on  the  site  and 
accomplish  this  goal  by: 

>  Implementing  an  environmentally  sensitive  site  design  that  creates  additional 
open  space  areas  and  significantly  reduces  the  amount  of  on-site  paved  surface 
parking  areas  thereby  re-establishing  components  of  a  natural  water  cycle 
(evapotranspiration,  groundwater  recharge  and  runoff)  on  the  site. 

>  Improving  the  surface  water  and  groundwater  quality  by  implementing 
integrated  stormwater  controls  throughout  the  Project  area  including  the  use  of 
LID  techniques,  where  feasible,  as  well  as  traditional  stormwater  Best 
Management  Practices  ("BMPs")  combined  with  a  thorough  Operation  and 
Maintenance  Plan. 

>  The  stormwater  management  design  separates  storm  drainage  infrastructure 
from  sanitary  sewer  infrastructure  and  will  not  have  any  illicit  discharges. 

>  The  stormwater  management  system  is  designed  to  attenuate  the  peak  rate  and 
volume  of  runoff  to  meet  existing  conditions. 

The  proposed  design  includes  a  number  of  LID  features  strategically  integrated 
throughout  the  Project  Site.  Along  Road  K  (both  a  shared  street  and  traditional 
streetscape  section)  the  design  includes  a  five-foot  wide  permeable  paver  strip 
supported  by  structural  soils.  This  condition  allows  for  on-site  filtration  of  surface 
rainwater  as  well  as  the  street  trees  to  contribute  to  on-site  absorption.  At  the 
shared  street,  constructed  rain  gardens  have  been  included  on  both  sides  of  the 
street  to  allow  for  the  capture  and  filtration  of  surface  rainwater.  Another  major  rain 
garden  has  been  provided  at  the  landscape  bridge  adjacent  to  the  existing  building. 
This  location  was  select  to  allow  on-site  retention  and  filtration  to  be  viewed  as  a 
major,  visible  component  of  the  overall  design.  Additional  permeable  paving  and  a 
densely  planted  filtration/shade  grove  have  been  included  within  the  plaza  areas 
associated  with  the  new  park.  The  filtration/shade  grove  is  intended  to  provide 
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another  line  of  defense  against  air  pollution  concerns  associated  with  the  adjacent 
freeway  while  providing  dense  shade  at  one  of  the  busier  pedestrian  nexuses.  Refer 
to  Figure  1.8  for  LID  Features. 

Water  &  Wastewater 

As  expected  when  increasing  the  density  of  development,  the  Project  will  result  in 
approximately  122,018  gallons  per  day  of  additional  water  demand  and  generate 
approximately  1 1 1,375  gallons  per  day  of  wastewater  as  compared  to  the  existing 
conditions.  This  impact  is  to  be  expected  when  increasing  site  density  and  is 
minimized  through  the  implementation  of  water  efficiency  measures  including  a 
landscape  design  that  utilizes  native  drought  tolerant  plants  with  a  high-efficiency 
irrigation  system  to  reduce  outdoor  water  use,  as  well  as  low-flow  and  low-flush 
plumbing  fixtures  within  the  buildings. 

In  addition  to  the  proposed  minimization  measures,  the  Project  will  mitigate  new 
wastewater  generation  by  removing  or  causing  the  removal  of  a  minimum  of  four 
gallons  of  water  for  each  gallon  of  new  wastewater  generated  in  accordance  with 
the  City  of  Somerville's  Inflow  and  Infiltration  ("I/I")  mitigation  policy. 

Transportation 

As  described  in  Chapter  2,  Transportation,  the  Project  is  anticipated  to  generate 
approximately  5,250  vehicle  trips,  4,372  transit  trips,  and  1,207  walking/bicycle  trips. 
As.  further  detailed  in  Chapter  3,  Mitigation  Summary/Draft  Section  61  Findings,  these 
additional  trips  will  be  offset  by  the  proposed  mitigation. 

The  Project  is  consistent  with  the  City  of  Somerville's  transportation-related  goals  for 
the  Assembly  Square  district,  and  the  Project  is  highly  consistent  and 
complementary  to  the  surrounding  developments  in  this  area.  The  Project  Site  has 
been  designed  to  accommodate  Project-generated  traffic,  as  well  as  traffic  other 
nearby  planned  or  potential  developments.  In  summary,  the  Project  will  provide  the 
following  transportation-related  benefits: 

>  The  Project  will  be  a  mixed-use,  transit-oriented  development  consistent  with 
the  City's  goals  for  this  area.  With  the  mixed-use  environment,  there  should  be 
considerable  internal  trip-sharing  between  the  various  uses  proposed  within  the 
site.  For  example,  the  retail  and  restaurant  space  provided  should  be  largely 
oriented  to  workers  or  residents  already  on-site  as  opposed  to  traditional 
shopping  center. 

>  The  proposed  on-site  parking  supply  will  be  kept  to  the  minimum  levels  needed 
to  satisfy  tenant  and  resident  needs,  while  being  low  enough  to  help  promote 
travel  by  biking,  walking,  or  using  MBTA  transit  service,  including  the  nearby 
MBTA  Orange  Line  Assembly  Square  station. 

>  Ample  secured  bicycle  parking  will  be  provided  within  the  Project  buildings,  with 
outdoor  bicycle  racks  provided  at  key  points  near  the  building  entrances. 

>  With  the  Project  Site  having  access  and  egress  available  from  each  of  the 
surrounding  roadways,  Project  trips  should  be  quickly  and  efficiently  dissipated 
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without  overloading  a  single  given  access  point.  The  newly  created  Road  K  and 
Road  L  within  the  Project  Site  will  help  reduce  the  number  of  curb  cuts  provided 
on  the  surrounding  roadways,  which  will  help  reduce  conflicts. 

>  A  new  four-signal  adaptive  traffic  signal  system  will  be  installed  at  the  Mystic 
Avenue/l-93  South/Lombardi  Street/Broadway  interchange  to  help  improve  the 
efficiency  of  the  traffic  signal  system  already  in  place  in  this  area.  With  this  new 
state-of-the-art  system,  these  four  signals  will  function  in  a  flexible,  adaptive 
manner  responding  to  actual  traffic  conditions  continuously  on  a  cycle-by-cycle 
basis. 

>  The  transportation  analysis  for  the  Project  was  conducted  in  a  highly 
conservative  manner.  The  underlying  mode  shares  used  assume  higher 
automobile  use  than  is  anticipated  for  this  area  based  on  prior  studies.  However, 
the  conservatively  high  auto  use  was  assumed  so  that  the  maximum  potential 
vehicular  traffic  on  the  Study  area  roadways  would  be  evaluated. 

>  The  Project  will  generate  only  nominal  additional  traffic  passing  through  the 
nearby  Sullivan  Square  in  Boston.  This  additional  peak-hour  traffic  translates  into 
a  less  than  a  one-percent  increase  in  volume  (or  roughly  one  additional  vehicle 
every  other  minute).  Accordingly,  the  Project  will  not  create  a  significant  impact 
on  traffic  operations  at  this  location.  The  ongoing  design  project  for  Sullivan 
Square  is  considering  traffic  generated  by  multiple  nearby  development 
projects,  including  an  earlier  version  of  the  Project.  With  the  size  of  the  Project 
being  reduced  since  the  prior  2016  proposal,  there  should  be  corresponding 
reductions  in  traffic  generation  and  any  potential  associated  impacts  at  this 
location. 

>  New  and  improved  sidewalks  both  within  and  surrounding  the  Project  Site  will 
help  to  build  upon  recently  implemented  pedestrian  improvements  in  the  area, 
providing  an  overall  cohesive  pedestrian-friendly  environment  within  the 
Assembly  Square  district. 

>  The  transit  capacity  analysis  indicates  that  the  overwhelming  majority  of  Project 
transit  use  will  be  in  the  form  of  trips  using  the  MBTA  Orange  Line.  The  Orange 
Line  demand  currently  is  below  capacity  for  all  30-minute  periods  in  both 
directions,  except  for  one  30-minute  period  after  the  morning  peak  period  in  the 
southbound  direction,  and  one  30-minute  period  after  the  evening  peak  period 
in  the  northbound  direction.  Compared  to  2024  No-Build  conditions,  demand 
during  only  one  additional  30-minute  period  would  exceed  capacity  (just  after 
the  evening  peak  period  in  the  northbound  direction).  The  Project  impact  during 
this  30-minute  period  is  nominal.  Furthermore,  all  bus  trips  are  projected  to 
maintain  average  weekday  maximum  loads  that  are  below  the  MBTA's  policy 
capacity. 

>  Based  on  the  station  analysis,  the  estimated  2024  Build  demand  could  clear  the 
most  constrained  locations  in  an  adequate  amount  of  time.  In  addition,  the 
platform  area  is  projected  to  operate  at  LOS  B,  providing  adequate  space  for  the 
estimated  demand. 
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Greenhouse  Gas  Emissions 

The  Project  will  provide  mitigation  to  reduce  both  stationary  and  mobile  source  GHG 
emissions.  As  currently  designed,  the  Project  will  reduce  stationary  source  GHG 
emissions  by  using  HVAC  equipment  and  glazing  that  is  more  efficient  than  the  base 
code,  using  low-flow  water  fixtures,  and  by  reducing  lighting  power  densities.  As 
noted  above,  the  exact  stationary  source  mitigation  measures  are  subject  to  change 
throughout  design,  but  the  overall  the  Project  will  achieve  the  overall  energy  savings 
and  GHG  reductions  presented  herein.  Refer  to  Appendix  D  for  additional  detail  on 
the  current  basis  of  design  for  the  Project. 

The  Project  will  reduce  mobile  source  GHG  emissions  by  implementing  multiple 
traffic  mitigation  measures.  The  traffic  mitigation  measures  proposed  by  the 
Proponents  to  minimize  the  traffic  impacts  of  the  full  build-out  of  the  Project  include 
multiple  TDM  measures  and  adaptive  signal  controls  at  ten  intersections. 

Based  on  the  updated  energy  model  results  providing  in  Appendix  D,  the  energy 
conservation  measures  for  the  full  build-out  of  the  Project  are  estimated  to  reduce 
the  overall  energy  use  by  25.4  percent  resulting  in  a  23.5  percent  reduction  in 
stationary  source  CO2  emissions  when  compared  to  the  baseline  case.  The  following 
table  presents  the  estimated  energy  savings  and  CO2  emissions  reductions  for  each 
element  of  the  Project. 

Table  1  -3  Estimated  Energy  Savings  and  CO2  Emissions 

Energy  Consumption  (MMBtu/yr)  CO2  Emissions  (tons/yr)1 


Building  Name 

Base 

Case2 

Design 

Case 

Percent 

Savings 

Base 

Case2 

Design 

Case 

Percent 

Reduction 

Block  21A 

17,545 

13,688 

22.0% 

1,593.9 

1,285.5 

19.3% 

Block  21 B 

30,636 

21,833 

28.7% 

2,582.1 

1,686.3 

34.7% 

Block  23 

13,206 

9,703 

26.5% 

1,099.7 

912.5 

17.0% 

Block  25 

7,644 

6,030 

21.1% 

637.8 

560.5 

12.1% 

Block  26 

14,196 

10,797 

23.9% 

1,259.4 

1,043.8 

17.1% 

Total 

83,227 

62,051 

25.4% 

7,172.9 

5,488.5 

23.5% 

1  tons/yr  =  short  tons  per  year 

2  The  Base  Case  represents  current  Base  Energy  Code  IECC  2015  and  ASHRAE  90.1  -201 3  standards. 


Construction  Period  Impacts 

Construction  impacts  are  temporary  in  nature  and  are  typically  related  to  air  (dust), 
noise,  and  stormwater  runoff.  Temporary  construction-period  impacts  will  be 
managed  to  minimize  disruption.  Construction  Management  Plans  ("CMPs")  will  be 
prepared  for  each  phase  of  the  Project  to  address  temporary  construction -related 
impacts.  As  requested  in  the  MEPA  EENF  Certificate,  the  Proponent  submitted  an 
outline  of  a  CMP  for  the  Project  in  the  DEIR  Chapter  7,  Construction  Period  Impacts. 
As  each  phase  of  development  progresses  through  design  and  into  the  construction 
phase,  the  respective  construction  managers  will  refine  and  expand  the  respective 
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CMPs  in  order  to  reflect  the  input  of  the  regulatory  authorities  having  jurisdiction 
over  CMPs. 

The  purpose  of  the  draft  CMP  is  to  develop  a  proactive  approach  to  identify  and 
address  the  potential  impacts  on  the  community  that  may  arise  during  construction 
and  to  minimize  these  impacts  where  possible.  The  Proponent  will  work  with  the  City 
of  Somerville,  as  needed,  during  the  development  and  implementation  of  the  CMPs 
to  address  specific  local  concerns.  The  CMPs  to  be  developed  for  each  phase  of 
development  will  detail  overall  construction  schedule,  work  hours,  number  of 
construction  workers,  worker  transportation  and  parking,  and  number  of 
construction  vehicles  and  routes. 


1.4  Resiliency 

To  evaluate  potential  climate  change  impacts  at  the  Project  Site,  the  Project  team 
reviewed  the  following  documents,  plans  and  reports: 

>  FEMA  Flood  Insurance  Study  ("FIS")  for  Middlesex  County,  Effective  June  4,  2010 

>  FEMA  FIRM  Panel  25017C0439E,  Effective  June  4,  2010 

>  FEMA  FIRM  Panel  25025C0018J,  Effective  March  16,  2016 

>  City  of  Somerville  Climate  Change  Vulnerability  Assessment  ("SCCVA"),  June 
2017 

>  Cambridge  Climate  Change  Vulnerability  Assessment  ("CCVA"),  November  201 5 

>  Existing  conditions  and  as-built  survey  plans  for  the  Assembly  Square  area, 
including  Draw  7  Park 

>  Climate  Ready  Boston,  December  2016 

The  Project  considered  key  climate  stressors  as  defined  in  SCCVA,  notably  increased 
precipitation,  seas  level  rise,  storm  surge,  and  higher  temperatures,  in  the  design  of 
the  buildings  and  the  Site  (Table  1-4). 
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Table  1-4  Anticipated  Climate  Conditions1 


Baseline 

2030 

2070 

Stormwater  Design  Storm 

Present-day 

10-year,  24-hour 

4.9  in 

5.6  in 

6.4  in 

100-year,  24-hour 

8.9  in 

10.2  in 

11.7  in 

Temperature 

1971-2000 

Average 

RCP  8.5 

RCP  8.5 

Average  Annual  Temperature 

50.0 

53.5 

58.7 

Average  Summer  Temperature 

70.6 

74.8 

80.6 

Average  Winter  Temperature 

29.8 

33.0 

38.0 

Sea  Level/Storm  Surge 

2000 

(+0.68') 

(+3.4') 

Mean  Higher  High  Water 
(feet  NGVD  29) 

5.81 

6.49 

9.21 

Base  Flood  Elevation 
(1%  annual  chance  flood) 

10.32 

11. 13 

13.8 

1  Adapted  from  the  City  of  Somerville  Climate  Change  Vulnerability  Assessment,  June  2017. 

2  From  FEMA  FIRM  panel  25017C0439E,  Effective  June  4,  2010  converted  to  NGVD  29  datum. 

3  Adapted  from  Climate  Ready  Boston  Report,  December  2016. 


1.4.1  Existing  Conditions 

The  Project  Site  is  located  southwest  of  the  Amelia  Earhart  Dam  and  a  ridge  that 
runs  the  north-south  length  of  Draw  7  State  Park,  which  is  immediately  west  of  the 
Dam  and  ranges  in  elevation  from  11.9  to  14.7  feet  NGVD  29.  Draw  7  State  Park,  a 
DCR-owned  asset,  is  in  the  process  of  being  renovated. 

The  Amelia  Earhart  Dam  creates  a  non-tidally  influenced,  relatively  fresh  water  river 
basin  upstream  of  the  dam  and,  by  means  of  a  pair  of  locks,  provides  boat  access 
between  the  upper  Mystic  River  basin  and  Boston  Harbor.  Three  flood  control 
pumps  at  the  dam  are  used  to  pump  river  flow  and  storm  event  runoff  from  the 
upper  basin  to  the  tidally  influenced  portion  of  the  river  below  the  dam.  The 
elevation  of  the  Amelia  Earhart  Dam  is  12.3  feet  NGVD  29. 

Elevations  on  the  Project  Site  currently  range  from  approximately  9  to  13  feet.  The 
Project  Site  is  located  within  the  FEMA  X  zone,  indicating  that  it  is  currently  subject 
to  flooding  during  the  0.2  percent  annual  chance  flood  up  to  an  elevation  of  1 1.2 
feet.  Such  flooding  is  associated  with  the  portion  of  the  Mystic  River  upstream  of  the 
Amelia  Earhart  Dam,  which  is  a  designated  Floodway  with  a  BFE  of  5.0  feet.  The 
Project  Site  is  also  in  the  vicinity  of  an  AE  zone  with  a  BFE  of  10.3  feet  associated 
with  the  tidal  portion  of  the  Mystic  River  downstream  of  the  dam  and  contained 
within  its  banks.  However,  due  to  its  elevation,  the  Project  Site  is  not  currently 
subject  to  flooding  from  coastal  events. 
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1.4.2  Potential  Climate  Impacts 

The  following  projected  climate  impacts  were  analyzed  and  used  as  a  basis  of  design 
for  the  buildings  and  Project  Site: 

>  Coastal  flooding  influenced  by  the  tidal  portion  of  the  Mystic  River  below  the 
Amelia  Earhart  Dam,  including  the  impacts  of  sea  level  rise; 

>  Riverine  flooding  influenced  by  the  portion  of  the  Mystic  River  above  the  Amelia 
Earhart  Dam;  and 

>  Piped  infrastructure  flooding. 

Coastal  Flooding 

According  to  the  SCCVA,  the  Amelia  Earhart  Dam  has  an  insignificant  probability  of 
being  overtopped  or  flanked  in  the  2030  timeframe.  Consequently,  the  "100-year 
Coastal  Storm  Event  in  2030"  map  included  in  the  SCCVA  indicates  that  the  Project 
Site  is  not  at  risk  of  flooding  in  the  near  term. 

However,  barring  any  mitigation  measures,  the  Dam  is  likely  to  be  flanked  as  soon  as 
2030-2035  by  a  500-year  water  surface  elevation  and  by  2045-2050  by  a  100-year 
water  surface  elevation.  Flanking  of  the  Amelia  Earhart  dam  occurs  directly  adjacent 
to  the  dam,  more  significantly  on  the  west  side  of  the  dam  near  the  Assembly  Row 
area  where  the  elevation  of  Draw  7  State  Park  current  dips  to  approximately  11.9 
feet. 

The  Amelia  Earhart  Dam  is  likely  to  be  overtopped  by  2040  by  a  500-year  water 
surface  elevation  and  by  2055-2060  by  a  100-year  water  surface  elevation. 

By  2070,  the  annual  risk  of  flooding  at  the  Project  Site  increases  to  approximately  20 
percent.  According  to  the  projected  coastal  flooding  maps  included  in  the  SCCVA, 
during  the  one  percent  annual  chance  flood  in  2070,  the  depth  of  flooding  is 
estimated  to  be  up  to  three  feet  in  the  vicinity  of  the  Project  Site,  which  equates  to 
elevation  13.8  feet  NGVD29. 

Riverine  Flooding 

A  preliminary  analysis  of  riverine  flooding  was  conducted  based  on  projected  future 
1 00-year  rainfall  depths  of  1 0.2  inches  and  1 1 .7  inches  for  the  years  2030  and  2070, 
respectively.  The  analysis  conservatively  assumed  that  only  two  of  the  three  existing 
flood  control  pumps  would  be  operational  to  discharge  from  the  upper  river  basin. 
As  a  result,  the  preliminary  analysis  suggests  the  following  outcomes: 

>  Without  including  the  low-tide  open-lock  discharges  from  the  upper  river 
basin,  the  calculated  water  surface  elevation  ("WSE")  resulting  from  the 
predicted  year  2030  100-year  rainfall  of  10.2  inches  is  8.9  feet.  This  is  well 
below  the  BFE  of  the  0.2  percent  Annual  Chance  Flood  (10.8  feet),  and  the 
Project  Site  would  not  be  affected  in  this  scenario. 

>  Without  including  the  low-tide  open-lock  discharges  from  the  upper  river 
basin,  the  calculated  WSE  resulting  from  the  predicted  year  2070  100-year 
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rainfall  of  11.7  inches  is  12.4  feet.  The  Project  Site  may  be  affected  in  this 
scenario. 

The  effect  of  sea  level  rise  on  riverine  flooding  is  mitigated  by  the  Amelia  Earhart 
Dam.  When  sea  level  rise  results  in  a  mean  low  water  elevation  downstream  of  the 
dam  that  is  above  the  Mystic  River's  Mean  Annual  High  Water  ("MAHW")  elevation 
of  0.0  feet,  which  is  anticipated  to  occur  sometime  between  2070  and  2100,  the 
upper  basin  would  no  longer  be  able  to  adequately  discharge  into  the  lower  basin, 
and  riverine  flooding  would  begin  to  affect  the  Project  Site. 

Joint  Flooding 

According  to  the  Cambridge  CCVA,  which  looks  at  joint  probability  flooding 
(simultaneous  inland  and  coastal  flooding)  within  the  Mystic  River  watershed,  it  is 
not  expected  that  such  flooding  would  significantly  affect  the  Project  Site  within  the 
2070  timeframe. 

Piped  Infrastructure  Flooding 

As  sea  level  rises,  the  tailwater  elevation  affecting  the  street  drainage  system  will 
increase  correspondingly.  The  effect  on  the  street  drainage  system  will  be  to  slightly 
increase  the  likelihood  (reduce  the  statistical  recurrence  interval)  of  rainfall  events 
that  will  result  in  ponding  at  the  lowest  catch  basin  to  the  overflow  crest  elevation  of 
10.0  feet  and  overflow  to  the  upper  Mystic  River  basin. 

1.4.3  Proposed  Climate  Adaptation  Measures 

The  Project  Site  will  be  elevated  with  fill  by  approximately  2-3  feet  to  achieve  an  at- 
grade  building  first  floor  elevation  ("FFE")  of  1 3  feet  NGVD29.  This  FFE  was 
established  based  on  a  flood  analysis  of  the  local  area  that  indicated  that  the  most 
significant  risk  to  the  area  was  the  inundation  of  local  stormwater  infrastructure  by 
future  precipitation  and  sea  level  rise  overtopping  the  outfall  downstream  of  the 
Amelia  Earhart  Dam.  The  selected  site  design  mitigates  this  risk  by  setting  the 
Project  Site  elevation  at  13  feet,  at  which  point  the  stormwater  from  the  localized 
street  flooding  will  find  relief  overland  through  the  roadways  and  into  the  upper 
Mystic  River  Basin,  as  the  highest  elevation  within  the  roadway  is  12.6  feet. 

Because  the  Project  Site  will  be  filled  to  elevation  13,  less  than  one  foot 
(approximately  9.6  inches)  of  flooding  would  be  expected  during  the  one  percent 
annual  chance  flood  in  2070.  This  water  depth  would  not  impede  emergency  access 
to  the  Project  Site.  Furthermore,  the  water  surface  level  of  the  Mystic  River  above  the 
Amelia  Earhart  dam  is  controlled  by  pumping  systems  operated  by  the  DCR  to 
provide  flood  storage  in  the  anticipation  of  major  storm  events,  which  provides 
additional  protection  to  the  Project  Site  from  the  majority  of  current  and  future 
riverine  flooding  events.1 


1  Technical  Memorandum:  BH-FRM  Assessments  for  CCVA,  November  2015. 
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First  floor  uses  at  the  Project  Site  are  anticipated  to  include  retail,  town  homes, 
lobbies,  and  vehicle  and  bicycle  parking.  Strategies  that  will  be  considered  as  each 
phase  of  the  Project  is  advanced  into  design  to  increase  the  resilience  of  the 
buildings  to  future  flooding  include: 

>  Using  dry  floodproofing  materials  in  areas  susceptible  to  flooding; 

>  Designing  adaptable  ground-floor  space; 

>  Designing  with  the  ability  to  add  temporary  flood  barriers  to  building 
openings,  such  as  flood  logs  and  flood  gates,  should  they  become 
necessary;  and 

>  Moving  critical  components  of  buildings  to  upper  stories. 

Much  of  the  Project  Site  today  is  covered  by  impervious  parking  or  near-impervious 
surfaces  with  minimal  landscape  islands  or  green  features.  The  Project  will 
implement  an  environmentally  sensitive  site  design  that  creates  additional  open 
space  areas  and  significantly  reduces  the  amount  of  on-site  paved  surface  parking 
areas.  This  will  help  re-establish  components  of  a  natural  water  cycle  by  promoting 
evapotranspiration  and  groundwater  recharge.  Green  infrastructure  and  Low  Impact 
Development  ("LID")  Best  Management  Practices  ("BMPs")  are  being  proposed  on¬ 
site  to  reduce  runoff  and  increase  the  time  of  concentration  for  the  stormwater 
runoff  on  the  Project  Site.  As  identified  on  Figure  1.8,  LID  BMPs  such  as  permeable 
pavers,  rain  gardens,  tree  box  filters,  proprietary  separators,  and  green  roofs  are 
proposed  to  reduce  runoff  and  improve  runoff  water  quality. 

The  increase  in  vegetation  will  have  the  added  benefit  of  helping  to  cool  the  site  and 
reducing  the  Project  Site's  heat  island  effect.  The  impact  of  paving  type  on  the  heat 
island  effect  will  be  considered,  and  materials  with  less  heat  absorbing  capacity  will 
be  specified  for  public  realm  paving  and  sidewalks.  Paving  materials  with  a  high 
Solar  Reflective  Index  will  be  also  be  considered  to  offset  the  effects  of  increasingly 
hot  summers. 

Strategies  to  mitigate  the  impacts  of  increased  average  temperatures  and  extreme 
heat  on  future  buildings  include: 

>  Designing  efficient  building  envelopes  that  exceeds  minimum  code  values  for 
glazing  (i.e.  both  U-value  and  solar  heat  gain  coefficient  ["SHGC"])  and  roof 
insulation; 

>  Specifying  operable  windows  for  residential  buildings  and  considering  them  for 
hotel  and  office  buildings;  and 

>  Using  a  95°F  peak  day  for  sizing  of  building  mechanical  systems,  which  exceeds 
ASHRAE  Fundamentals  2017  of  90.6°F. 


1.5  Anticipated  Permits  and  Approvals 

Table  1-5  lists  the  updated  permits  and  approvals  from  federal,  state  and  local 
governmental  agencies,  which  are  anticipated  to  be  required  for  the  Project.  It  is 
possible  that  only  some  of  the  permits  and  approvals  identified  below  will  be 
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required,  and  also  that  there  are  other  permits  and  approvals  which  will  be  identified 
in  the  course  of  approval  of  the  Project. 

Table  1  -5  List  of  Anticipated  Permits  and  Approvals 


Agency/Department 

Permit/Approval/Action 

Status 

Federal 

U.S.  Environmental  Protection 

NPDES  Notice  of  Intent  for 

To  be  obtained  prior  to 

Agency 

Dewatering  General  Permit 

construction 

Federal  Aviation  Administration 

Determinations  of  No  Hazard  to  Air 

To  be  obtained  prior  to 

Navigation  for  Buildings  and  Cranes 

construction 

Commonwealth  of  Massachusetts 

Department  of  Transportation 

Highway  Access  Permit 

To  be  obtained  prior  to 

(MassDOT) 

construction 

Executive  Office  of  Energy  and 

Review  under  the  Massachusetts 

Ongoing  -  EENF  submitted 

Environmental  Affairs  (MEPA  Office) 

Environmental  Policy  Act 

Sept.  2016;  DEIR  herein 

Massachusetts  Department  of 

Emergency  Generator  Self- 

To  be  obtained  prior  to 

Environmental  Protection 
(MassDEP),  Division  of  Air  Quality 

Certification 

construction 

Massachusetts  Water  Resources 

Section  8(m)  Permit 

To  be  obtained  prior  to 

Authority  (MWRA) 

construction 

City  of  Somerville 

Somerville  Planning  Board 

Planned  Unit  Development 

Board  Approved  June  7, 

Preliminary  Master  Plan  Approval 

2018 

Special  Permit  with  Site  Plan  Review 

To  be  obtained  prior  to 
construction  of  each 
development  block 
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FIGURE  1.2  EXISTING  AERIAL  CONDITIONS 


Current  landscape  at  existing  building  and  view  towards  Foley  Street 
B  I  Current  landscape  at  existing  building 
C  I  Sidewalk  at  Foley  Street 
D  |  Existing  bus  drop-off  at  Grand  Union  Boulevard 
E  |  View  at  exsiting  parking  log 
F  |  View  at  existing  side  parking  lot  towarss  Assembly 
G  |  View  at  existing  partking  towards  Storage  Building 
H  |  View  at  existing  parking  towards  existing  building 
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FIGURE  1.3  EXISTING  SITE  CONDITIONS 
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FIGURE  1.4A  PROPOSED  CONDITIONS  -  GROUND  FLOOR  PLAN 
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FIGURE  1.4B  PROPOSED  CONDITIONS  -  TYPICAL  UPPER  FLOOR  PLAN 
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FIGURE  1.5A  SITE  PHASING  |  EXISTING  CONDITIONS 
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FIGURE  1.5B  SITE  PHASING  I  PHASE  1 1  BLOCK  23  BUILD-OUT 
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FIGURE  1.5C  SITE  PHASING  |  PHASE  2  |  BLOCK  21A  BUILD-OUT  (LOWER) 
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FIGURE  1.5D  SITE  PHASING 


PHASE  2  |  BLOCK  21A  BUILD-OUT  (UPPER) 
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FIGURE  1.5E  SITE  PHASING  |  PHASE  3  |  BLOCK  21B  BUILD-OUT 
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FIGURE  1.5F  SITE  PHASING  |  PHASE  4  |  BLOCK  25  AND  BLOCK  26  BUILD-OUT 
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FIGURE  1.6C  OPEN  SPACE  |  PHASE  3 
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2 

Transportation 

As  noted  in  the  DEIR  Certificate,  the  Transportation  Chapter  of  the  DEIR  contained  a 
comprehensive  Traffic  Impact  and  Access  Study  generally  conforming  to 
MassDOT/EEA  Transportation  Impact  Assessment  Guidelines.  While  that  document 
represents  a  complete  traffic  assessment  of  the  overall  Project,  additional  analysis 
and  coordination  with  various  stakeholders  also  has  occurred  following  the  issuance 
of  the  DEIR  Certificate.  In  developing  this  additional  information,  the  Traffic  Impact 
and  Access  Study  in  the  DEIR  served  as  the  framework  for  various  supplemental 
analyses. 

2.1  Lower  Mystic  Regional  Working  Group 

The  Lower  Mystic  Regional  Working  Group  ("LMRWG")  was  created  by  the 
Massachusetts  Department  of  Transportation  ("MassDOT")  to  identify  potential 
transportation  improvements  for  the  Lower  Mystic  River  area.  The  focus  of  the 
LMRWG's  efforts  are  on  the  sections  of  the  Cities  of  Boston,  Everett,  and  Somerville 
in  the  vicinity  of  Sullivan  Square.  The  group  meets  periodically,  with  attendees 
including  MassDOT,  the  Metropolitan  Area  Planning  Council  ("MAPC")  and  affected 
nearby  communities.  Within  the  Project  study  area,  the  LMRWG  has  studied  both 
vehicular  traffic  operations,  as  well  as  potential  measures  to  improve  MBTA  bus 
service  in  the  area,  and  the  operation  of  the  MBTA  Orange  Line.  These  specific  areas 
of  focus  are  discussed  further  in  both  the  Transit  Mitigation  section  of  this  Chapter, 
as  well  as  the  following  sections  concerning  traffic  operations  in  and  around  Sullivan 
Square  in  Boston.  In  addition  to  the  ongoing  consultation  with  the  City  of 
Somerville,  the  Project  team  also  met  with  MassDOT  and  the  MBTA  regarding  their 
specific  comments  concerning  the  Project.  While  MAPC  representatives  were  unable 
to  attend  as  joint  MassDOT/MBTA  meeting,  its  comments  and  concerns  were 
reviewed  in  detail  as  part  of  that  discussion.  Mitigation  measures  consistent  with  the 
goals  of  the  LMRWG  are  discussed  in  detail  throughout  this  Chapter. 

2.2  Traffic  Operations 

As  requested  in  the  Certificate  on  the  DEIR,  the  scope  of  the  Traffic  Operations 
Analysis  has  been  expanded  to  include  the  Sullivan  Square  rotary  intersection  in 
Boston,  and  the  nearby  signalized  intersection  of  Cambridge  Street  with  the  1-93 
North  off-ramp.  Specifically,  the  following  locations  were  evaluated  as  part  of  this 
assessment: 
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>  Cambridge  Street  at  1-93  Northbound  Off-Ramp 

>  Sullivan  Square  Rotary  at  Maffa  Way  /  Cambridge  Street  /  Rutherford  Avenue 
Southbound  Service  Road 

>  Sullivan  Square  Rotary  at  Rutherford  Avenue  Northbound  Service  Road 

>  Sullivan  Square  Rotary  at  Main  Street  (East  of  Rotary) 

>  Sullivan  Square  Rotary  at  Alford  Street  Southbound 

Existing  conditions  traffic  count  data  for  these  locations  were  provided  by  the 
Boston  Planning  &  Development  Agency  ("BPDA").  This  information  was  the  same  as 
that  used  by  the  City  as  part  of  the  ongoing  design  process  for  Sullivan  Square, 
which  will  be  reconstructed  using  funds  from  the  State  and  Encore  Boston. 
Specifically,  BPDA  provided  turning  movements  counts  for  these  locations  from 
Wednesday,  September  16,  2015  and  Tuesday,  January  17,  2017,  in  addition  to 
automatic  traffic  recorder  counts  and  vehicle  tracking  data.  These  existing  condition 
weekday  morning  and  evening  peak  hour  traffic  volumes  were  increased  using  the 
same  annual  growth  rate  and  background  development  projects  identified  in  the 
DEIR  traffic  analysis.  Following  the  creation  of  the  2024  No-Build  traffic  volume 
networks  the  Project  Site  generated  traffic  volumes  were  distributed  through  these 
additional  study  area  locations.  The  resulting  2017  Existing,  2024  No-Build,  and  2024 
Build  peak  hour  traffic  volume  networks  are  provided  in  Figures  2.1  through  2.6.  The 
use  of  this  standard  MassDOT  seven-year  analysis  horizon  was  discussed  with 
MassDOT  as  part  of  the  consultation  that  occurred  during  the  preparation  of  the 
FEIR.  Since  the  Project  impacts  and  associated  mitigation  were  not  analyzed  through 
a  phased  analysis,  it  was  agreed  that  the  seven-year  horizon  was  sufficient,  and  that 
the  ten-year  analysis  frequently  associated  with  phased  projects  was  not  needed. 

Like  any  large-scale  mixed-use  development,  the  Project  is  being  constructed  in 
multiple  phases,  but  there  was  no  longer  a  Phase  1  waiver  requested  as  part  of  this 
proposal  (which  would  have  necessitated  the  ten-year  horizon). 

The  Sullivan  Square  /  Rutherford  Avenue  reconstruction  project  currently  is  slated  to 
be  advertised  for  construction  in  August  2020.  Following  consultation  with 
MassDOT,  it  was  agreed  that  to  provide  a  "worst-case"  analysis,  the  Sullivan  Square 
rotary  would  be  analyzed  only  with  the  interim  improvements  planned  in 
conjunction  with  the  Encore  Boston  development  project  in  Everett.  Accordingly, 
capacity  analyses  were  conducted  for  the  additional  study  area  intersections  in  the 
City  of  Boston  for  the  2017  Existing,  2024  No-Build,  and  2024  Build  conditions,  for 
the  same  critical  weekday  morning  and  evening  peak  hours  analyzed  as  part  of  the 
City  design  effort.  The  results  of  this  analysis  are  summarized  in  Table  2-1. 
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Table  2-1  Signalized  Intersection  Capacity  Analysis  -  Boston  intersections 


Location  / 

2017  Existing  Conditions 

2024  No-Build  Conditions 

2024  Build  Conditions 

Movement 

v/c a 

Del  b 

LOS  c 

50  Qd 

95  Qe 

v/c 

Del 

LOS 

50  Q 

95  Q 

v/c 

Del 

LOS 

50  Q 

95  Q 

Cambridge  Street  at  1-93  Northbound  Off-Ramp 

Weekday  Morning 

EBT 

0.38 

32 

C 

160 

230 

0.49 

39 

D 

198 

254 

0.49 

39 

D 

199 

254 

WBT 

0.54 

20 

B 

105 

106 

0.64 

23 

C 

103 

109 

0.65 

23 

C 

103 

109 

NB  L 

0.86 

52 

D 

475 

#670 

0.87 

53 

D 

487 

#828 

0.87 

53 

D 

487 

#828 

NB  R 

0.43 

7 

A 

58 

107 

0.50 

10 

A 

120 

209 

0.50 

10 

A 

122 

213 

Overall 

29 

c 

31 

C 

32 

c 

Weekday  Evening 

EBT 

0.39 

27 

c 

192 

. 

300 

0.58 

40 

D 

286 

357 

0.58 

40 

D 

286 

357 

WBT 

0.34 

17 

B 

96 

112 

0.49 

23 

C 

102 

190 

0.49 

23 

C 

102 

189 

NB  L 

0.84 

63 

E 

343 

428 

0.88 

64 

E 

389 

484 

0.88 

64 

E 

389 

484 

NB  R 

0.43 

15 

B 

108 

144 

0.59 

18 

B 

228 

332 

0.59 

18 

B 

228 

332 

Overall 

29 

C 

35 

C 

35 

C 

Sullivan  Square  Rotary  at  Maffa  Way  /  Cambridge  Street  /  Rutherford  Avenue  Southbound  Service 

Road 

Weekday  Morning 

EB  T/BR 

0.84 

38 

D 

504 

588 

0.88 

41 

D 

552 

670 

. 

0.89 

42 

D 

557 

676 

EB  BR 

0.81 

42 

D 

448 

614 

0.84 

45 

D 

480 

-729 

0.85 

45 

D 

485 

#736 

EB  HR 

0.17 

6 

A 

14 

48 

0.17 

7 

A 

16 

54 

0.17 

7 

A 

16 

54 

NB  R/HR 

1.14 

111 

F 

-531 

#680 

>1.20 

>120 

F 

-733 

#882 

>1.20 

>120 

F 

-738 

#889 

SB  L 

0.64 

22 

C 

23 

m93 

0.72 

32 

C 

51 

ml23 

0.72 

33 

C 

52 

ml23 

SB  L/BL 

1.02 

98 

F 

-162 

m#312 

1.09 

119 

F 

-196 

m#333 

1.09 

119 

F 

-196 

m#330 

SB  T 

0.42 

31 

C 

208 

m246 

0.45 

32 

C 

230 

m261 

0.45 

32 

C 

230 

m261 

Overall 

57 

E 

86 

F 

87 

F 

Weekday  Evening 

EB  T/BR 

0.71 

36 

D 

368 

450 

0.79 

38 

D 

459 

556 

0.80 

39 

D 

473 

572 

EB  BR 

0.70 

39 

D 

319 

460 

0.77 

42 

D 

392 

560 

0.79 

44 

D 

408 

584 

EB  HR 

0.18 

7 

A 

14 

52 

0.19 

8 

A 

20 

61 

0.19 

8 

A 

20 

61 

NB  R/HR 

1.02 

68 

E 

-522 

#694 

>1.20 

>120 

F 

-856 

#1017 

>1.20 

>120 

F 

-862 

#1021 

SB  L 

0.43 

15 

B 

5 

m50 

0.46 

16 

B 

6 

m43 

0.46 

16 

B 

6 

m42 

SB  IVBL 

0.88 

65 

E 

118 

m#254 

0.99 

89 

F 

138 

m#263 

0.99 

88 

F 

137 

m#262 

SB  T 

0.34 

25 

C 

169 

m208 

0.39 

28 

C 

192 

m218 

0.39 

28 

C 

192 

m217 

Overall 

44 

D 

92 

F 

93 

F 

a  Volume  to  capacity  ratio, 
b  Average  total  delay,  in  seconds  per  vehicle, 

c  Level-of-service. 

d  50th  percentile  queue,  in  feet, 

e  95th  percentile  queue,  in  feet. 

Volume  exceeds  capacity,  queue  is  theoretically  infinite. 

#  95th  percentile  volume  exceeds  capacity,  queue  may  be  longer, 
m  Volume  for  95th  percentile  queue  is  metered  by  upstream  signal. 


As  shown  in  Table  2-1,  the  addition  of  traffic  generated  by  the  Project  is  not 
expected  to  significantly  affect  the  operation  of  the  Cambridge  Street/Route  1-93 
north  ramp  intersection.  While  this  location  frequently  experiences  delays  associated 
with  the  operation  of  the  nearby  Sullivan  Square  rotary,  it  is  expected  that  the 
interim  improvements  planned  at  the  rotary  will  help  to  alleviate  that  condition. 
Regardless,  the  analysis  shows  that  the  intersection  is  capable  of  operating 
acceptably  even  with  the  addition  of  Project-generated  traffic.  The  signalized 
intersection  of  Maffa  Way  /  Cambridge  Street  /  Rutherford  Avenue  Southbound 
Service  Road  currently  operates  at  LOS  F  during  both  the  critical  weekday  morning 
and  evening  peak  hours,  and  is  expected  to  continue  to  do  so  under  future 
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conditions  with  or  without  the  Project.  The  Project  is  expected  to  result  in  negligible 
additional  delays  at  this  location. 

Intersection  capacity  analyses  also  were  conducted  for  the  unsignalized  intersections 
within  the  Sullivan  Square  rotary  for  the  2017  Existing,  2024  No-Build,  and  2024 
Build  conditions.  The  results  of  this  analysis  are  summarized  in  Table  2-2. 

Table  2-2  Unsignalized  Intersection  Capacity  Analysis 


Location  / 

2017  Existing  Conditions 

2024  No-Build  Conditions 

2024  Build  Conditions 

Movement 

D a  v/c  b  Del c  LOS d  95  Q  e 

D  v/c  Del  LOS  95  Q 

D  v/c  Del  LOS  95  Q 

Sullivan  Square  Rotary  at  Rutherford  Avenue  Northbound  Service  Road 


Weekday  Morning 
NB  R 

415 

1.03 

111  F 

249 

470 

>1.20 

>120 

F 

253 

480 

>1.20 

>120 

F 

270 

Weekday  Evening 

NB  R 

880 

>1.20 

>120  F 

222 

970 

>1.20 

>120 

F 

910 

975 

>1.20 

>120 

F 

910 

Sullivan  Square  Rotary  at  Main  Street  (East  of  Rotary) 

Weekday  Morning 

>10 

00 

[ 

WB  R 

505 

>1.20 

>120  F 

>1000 

545 

>1.20 

>120 

F 

550 

>1.20 

>120 

F 

1500 

Weekday  Evening 

WB  R 

1025 

>1.20 

>120  F 

>1000 

1105 

>1.20 

>120 

F 

3595 

1105 

>1.20 

>120 

F 

3600 

Sullivan  Square  Rotary  at  Alford  Street  Southbound 

Weekday  Morning 

SB  T 

960 

0.72 

30  D 

144 

1120 

0.99 

75 

F 

305 

1120 

1.02 

83 

F 

324 

Weekday  Evening 

SB  T 

680 

1.05 

119  F 

260 

890 

>1.20 

>120 

F 

550 

895 

>1.20 

>120 

F 

557 

a  Demand,  in  vehicles 

b  Volume  to  capacity  ratio, 

c  Average  total  delay,  in  seconds  per  vehicle, 
d  Level-of-service. 

e  95th  percentile  queue,  in  feet. 

As  noted  in  the  DEIR,  the  Project  is  expected  to  generate  an  additional  37,  38,  and 
24  combined  vehicle  trips  passing  through  Sullivan  Square  either  arriving  or 
departing  from  the  Project  Site.  In  the  context  of  the  current  volumes  travelling 
through  Sullivan  Square,  this  increase  (slightly  more  than  one  vehicle  every  other 
minute)  should  not  create  a  perceptible  impact  on  traffic  operations.  Based  on  2017 
traffic  count  data  provided  by  the  City  of  Boston  for  this  location,  there  currently  are 
4,324  and  4,426  vehicles  entering  Sullivan  Square  during  the  critical  weekday 
morning  (7:00  AM  to  8:00  AM)  and  weekday  evening  (4:00  PM  to  5:00  PM)  peak 
hours.  Accordingly,  the  Project  will  be  increasing  traffic  volumes  at  this  location  by 
less  than  one-percent  during  both  peak  hours.  Furthermore,  the  initial  design  effort 
by  the  City  of  Boston  was  based  on  an  earlier,  slightly  larger  version  of  the  Project, 
as  reported  in  the  EENF.  As  the  size  of  the  Project  has  decreased  since  that  prior 
evaluation  there  should  be  corresponding  reductions  in  traffic  generation  and  any 
potential  associated  impacts. 
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2.2.1  Route  28/Mystic  Avenue/I-93  interchange 

The  Route  28/Mystic  Avenue/I-93  interchange  is  made  up  of  five  separate  signalized 
intersections,  including  the  recently  constructed  Mystic  Avenue  northbound  u-turn 
signalized  intersection  with  the  Route  28  southbound  ramp  leading  to  1-93.  While 
there  are  five  different  intersections,  all  operate  under  a  single  traffic  signal 
controller.  This  configuration  was  properly  analyzed  using  the  same  traffic  signal 
phasing  and  timing  plans  utilized  as  part  of  the  design  process  for  the  new  U-turn 
connection.  As  the  analysis  was  conducted  considering  the  operation  of  this 
interchange  as  a  single  entity,  no  further  analysis  revisions  are  required. 

As  discussed  in  the  DEIR,  MassDOT  is  now  undertaking  the  design  of  planned 
improvements  at  this  location  following  recent  roadway  safety  audits.  These 
measures  are  currently  in  the  early  conceptual  stage  but  are  expected  to  focus 
primarily  on  pedestrian  and  bicycle  enhancements.  As  there  currently  are  no  known 
changes  planned  to  the  overall  operation  of  the  interchange  for  automobile  traffic, 
updated  traffic  analysis  is  not  yet  available,  and  it  is  assumed  that  that  will  occur 
later  in  the  design  process  for  that  project. 

2.2.2  Proposed  Traffic  Signal  Improvements 

As  outlined  in  the  DEIR,  the  Proponent  proposed  to  install  an  adaptive  traffic  signal 
system  including  the  following  four  locations: 

1)  Mystic  Avenue  (Route  38)  at  1-93  Southbound  Off-Ramp  U-Turn 

2)  Mystic  Avenue  (Route  38)  at  Grand  Union  Boulevard  /  Lombardi  Street 

3)  Lombardi  Street  at  1-93  Southbound  Off-Ramp 

4)  Broadway  at  Lombardi  Street  /  Mt.  Vernon  Street 

Each  of  these  four  locations  is  currently  signalized,  and  interconnected,  so  that  they 
all  are  operating  in  a  coordinated  manner  under  peak-period  conditions.  However, 
installing  the  updated  adaptive  signal  equipment  will  allow  these  four  signals  to 
operate  in  a  far  more  flexible,  adaptive  manner  responding  to  actual  traffic 
conditions  continuously  on  a  cycle-by-cycle  basis.  Adaptive  signal  control  is  a 
relatively  new  design  entity,  but  it  has  been  found  to  be  very  effective,  and  far  more 
responsive  than  just  relying  on  predetermined  signal  timing  programs.  This  new 
system  will  help  to  minimize  Project  impacts  while  helping  to  address  existing 
deficiencies  in  this  area. 

As  requested  by  MassDOT,  the  proposed  adaptive  signal  system  will  be  expanded  to 
include  the  following  additional  intersections: 

5)  Route  28  at  Grand  Union  Boulevard 

6)  Route  28  at  Middlesex  Avenue 

7)  Foley  Street  at  Middlesex  Avenue 

8)  Foley  Street  at  Grand  Union  Boulevard 

9)  Revolution  Drive  at  Grand  Union  Boulevard 
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10)  Mystic  Avenue  at  Revolution  Drive 

The  intersections  that  will  be  included  in  the  adaptive  signal  system  are  shown 
graphically  in  Figure  2.7.  Based  on  VFIB's  experience  on  similar  projects,  the  costs  for 
this  system  can  range  from  $50,000  to  $75,000  per  signal  controller.  While  there  are 
ten  total  intersections  involved,  there  actually  only  are  eight  signal  controllers  in  this 
proposed  system,  as  Route  28  at  Grand  Union  Boulevard/Middlesex  Avenue 
operates  under  a  single  controller,  as  does  Mystic  Avenue's  intersections  with  the  I- 
93  Southbound  Off-Ramp  U-Turn  and  the  adjacent  Grand  Union  Boulevard  / 
Lombardi  Street  intersection.  Therefore,  the  total  cost  is  anticipated  to  be  around 
$400,000  to  $600,000. 

In  addition  to  the  adaptive  signal  system,  additional  Transit  Signal  Priority  ("TSP") 
features  will  be  implemented.  Following  discussions  with  the  MBTA  it  also  was 
determined  that  the  Proponent  will  include  TSP  components  with  all  of  the  traffic 
signals  listed  above.  This  feature  will  allow  for  buses  to  receive  either  extended 
signal  green  time  or  reduced  red  (stopped)  time,  depending  on  which  approach  to 
an  intersection  they  are  arriving  at.  The  combination  of  this  feature  and  the  overall 
adaptive  signal  control  will  improve  the  operation  of  buses  traveling  to,  from,  and 
within  the  Assembly  Square  District.  In  total,  this  feature  should  result  in  an 
additional  cost  of  $25,000  to  $40,000. 

With  the  new  adaptive  signal  control  being  provided  at  the  ten  intersections  listed 
above,  access  and  egress  to  the  Assembly  Square  District  should  be  improved,  as 
well  as  travel  within  the  roadways  surrounding  the  Project  Site.  The  benefits  of  this 
mitigation  are  difficult  to  quantify,  as  the  Synchro©  software  used  for  the  signalized 
capacity  analysis  is  not  capable  of  modeling  adaptive  control.  The  software  considers 
a  fixed  signal  cycle  length  within  a  standard  coordinated  system,  but  an  adaptive 
system  will  have  variable  cycle  lengths  throughout  any  given  hour.  Because  of  that,  it 
is  not  possible  to  compare  existing  conditions  to  the  proposed  adaptive  scenario, 
including  the  TSP.  Previous  comparisons  of  an  existing  operating  adaptive  signal 
system  indicate  delays  can  be  roughly  10-percent  less  than  that  which  would  be 
expected  with  a  standard  coordinated  signal  system.  Regardless,  this  system  should 
provide  clear  benefits,  and  it  will  have  the  ability  to  be  expanded  in  the  future  by 
others,  if  necessary. 


2.3  Safety 

Both  the  DEIR  and  the  DEIR  Certificate  note  that  multiple  study  area  intersections 
have  been  subject  to  Roadway  Safety  Audits  ("RSA")  recently  conducted  by 
MassDOT.  Specifically,  a  RSA  was  conducted  (dated  February  1,  2017)  to  evaluate 
conditions  at  the  Route  28/Mystic  Avenue  interchange,  and  Route  28  at  Broadway  in 
Somerville.  Prior  to  that  effort,  the  Route  28/Mystic  Avenue  interchange  also  was 
studied  as  part  of  a  September  30,  2015  RSA.  Finally,  the  three  Wellington  Circle 
locations  in  Medford  listed  above  were  evaluated  as  part  of  a  March  10,  2016  RSA. 
Following  the  Somerville  RSAs,  MassDOT  is  now  undertaking  a  design  project  for  the 
Route  28/Mystic  Avenue/I-93  interchange.  These  improvements  are  intended  to 
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address  the  general  operation  of  this  multi-signal  interchange,  with  particular 
attention  to  bicycle  and  pedestrian  accommodations.  The  Encore  Boston  project  also 
is  addressing  some  of  the  concerns  identified  in  the  Wellington  Circle  RSA. 

MassDOT's  comment  letter  on  the  DEIR  notes  the  DEIR's  summary  of  HSIP  locations, 
including  Route  28  at  Riverside  Avenue  in  Medford,  and  Route  28  at  Pearl  Street. 
Both  locations  were  listed  under  the  2012-2014  HSIP  Cluster  category.  In 
consultation  with  MassDOT,  it  was  confirmed  that  MassDOT  is  requesting  RSAs  to 
be  conducted  at  both  locations.  As  VHB  already  has  been  engaged  as  a 
transportation  consultant  of  the  Project  as  part  of  the  MEPA  process,  it  was  agreed 
that  the  Proponent  would  retain  a  new  transportation  consultant  for  the  RSAs,  if 
further  consultation  with  the  local  police  departments  confirms  that  the  crash 
experiences  at  both  locations  warrant  RSAs. 

The  initial  RSA  background  material  (crash  summaries,  traffic  volumes,  etc.)  will  be 
submitted  by  the  Proponent  to  MassDOT.  The  on-site  RSA  meeting  and  subsequent 
final  RSA  report  will  be  facilitated  by  an  outside  consultant  at  MassDOT's  direction 
as  the  RSA  is  being  undertaken  following  the  Project  MEPA  review  process.  The 
Proponent  has  committed  to  implementing  short-term  improvements  involving 
signage,  striping,  and  other  readily-implemented  measures  (not  to  exceed  $10,000 
per  location)  to  address  pre-existing  concerns  at  this  location  as  identified  through 
the  RSA  review  process. 


2.4  Transit  Mitigation 

As  described  in  the  DEIR,  the  Project  is  anticipated  to  generate  increased  demand 
for  MBTA  bus  routes  90,  92,  and  95,  and  the  MBTA  Orange  Line  rapid  transit.  As  a 
condition  of  the  Project's  June  7,  2018  Planning  Board  Decision  issued  by  the  City  of 
Somerville  Planning  Board,  the  Proponent  has  committed  to  contribute  funds  to  the 
City  of  Somerville  as  part  of  a  community  public  benefits  and  improvements 
package.  Among  other  areas  to  be  included  in  this  covenant  are  measures  to  defray 
the  cost  of  transit  and  other  mobility  improvements  to  be  made  by  the  City. 
Specifically,  the  City  will  dedicate  a  portion  of  these  funds  towards  lighting  and 
other  improvements  to  the  Kensington  Underpass,  and  to  improvements  to  transit 
infrastructure  near  the  Project. 

The  Proponent  has  also  met  with  the  MBTA  and  MassDOT  to  discuss  transit 
mitigation  for  the  Project.  In  addition  to  these  meetings,  the  Proponent  has 
coordinated  with  the  City  of  Somerville  and  MAPC  regarding  comments  provided  on 
the  DEIR.  Based  on  these  discussions  and  per  agreement  with  MassDOT  and  the 
MBTA,  the  Proponent  will  continue  to  coordinate  with  MassDOT  and  the  MBTA  to 
develop  a  transit  mitigation  package  that  will: 

1)  Enhance  connections  for  MBTA  buses  servicing  the  area; 

2)  Enhance  travel  for  employees,  visitors,  and  residents  of  the  site  between  the  site 
and  proximate  bus  stops  and  Assembly  Station;  and 
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3)  Ensure  that  Future  Build  conditions  maintain  or  improve  the  MBTA's  Policy 
Capacity. 

Each  of  these  components  are  described  in  more  detail  in  the  following  paragraphs. 

Based  on  discussions  with  the  MBTA,  the  transit  mitigation  package  will  explore 
alternatives  for  east-west  connections  to/from  the  area,  and  will  include 
infrastructure  improvements  in  the  vicinity  of  the  Project  to  allow  buses  to  connect 
to  and  pass  through  the  area  more  easily.  Specifically,  planned  roadway 
infrastructure  improvements  will  be  implemented  as  part  of  the  Project.  As  noted  in 
the  DEIR,  the  Proponent  committed  to  installing  a  new  four-signal  adaptive  traffic 
signal  system  at  the  Mystic  Avenue/I-93  South/Lombardi  Street/Broadway 
interchange.  Following  a  recent  meeting  with  MassDOT,  it  was  agreed  that  this 
system  will  be  expanded  to  include  the  following  ten  intersections  in  total: 

1.  Mystic  Avenue  (Route  38)  at  1-93  Southbound  Off-Ramp  U-Turn 

2.  Mystic  Avenue  (Route  38)  at  Grand  Union  Boulevard  /  Lombardi  Street 

3.  Lombardi  Street  at  1-93  Southbound  Off-Ramp 

4.  Broadway  at  Lombardi  Street  /  Mt.  Vernon  Street 

5.  Route  28  (Fellsway)  at  Grand  Union  Boulevard; 

6.  Route  28  (Fellsway)  at  Middlesex  Avenue; 

7.  Middlesex  Avenue  at  Foley  Street; 

8.  Grand  Union  Boulevard  at  Foley  Street: 

9.  Grand  Union  Boulevard  at  Revolution  Drive;  and 

10.  Mystic  Avenue  northbound  at  Revolution  Drive. 

With  these  signal  enhancements,  the  efficiency  of  the  existing  traffic  signal  system 
already  in  place  in  this  area  will  be  improved.  As  the  system  now  will  include  all  of 
the  gateway  entry  and  exit  points  for  Assembly  Square,  bus  travel  also  should 
benefit  from  the  reduced  delays  associated  with  this  mitigation.  Following 
discussions  with  the  MBTA  it  also  was  determined  that  the  Proponent  will  include 
TSP  components  with  these  signals.  This  feature  will  allow  for  buses  to  receive  either 
extended  signal  green  time  or  reduced  red  (stopped)  time,  depending  on  which 
approach  to  an  intersection  they  are  arriving  at.  The  combination  of  this  feature  and 
the  overall  adaptive  signal  control  will  improve  the  operation  of  buses  traveling  to, 
from,  and  within  the  Assembly  Square  District.  VHB  previously  reviewed  an  actual 
operating  adaptive  signal  system  and  found  that  the  actual  delays  for  the  isolated 
cycles  reviewed  were  roughly  10-percent  less  than  those  reported  by  the  Synchro© 
software.  Similarly,  TSP  is  expected  to  reduce  intersection  delays  for  buses.  Other 
systems  have  found  TSP  to  reduce  running  times  by  a  range  of  2-18%, 1  although  a 
number  of  variables  may  impact  the  total  benefit.  The  combination  of  adaptive 
signal  control  and  transit  signal  priority  is  anticipated  to  reduce  delays  for  buses 


1  A  Better  City,  "Surface  Transportation  Optimization  and  Bus  Priority  Measures:  The  City  of  Boston  Context,"  March  2013. 
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traveling  through  the  Project.  As  an  example,  the  Route  90  bus  passes  through  five 
signals  on  its  inbound  route,  and  six  on  its  outbound  route.  Even  if  there  is  only  a 
few  seconds  reduction  in  delay  at  each  location,  the  cumulative  benefit  over  five  or 
six  signals  in  the  new  adaptive  system  could  translate  into  several  minutes  of 
reduced  delay  along  this  route. 

The  Project  will  enhance  travel  for  employees,  visitors,  and  residents  of  the  Site.  The 
Proponent  will  install  new  sidewalks  to  provide  direct  accessible  connections  to  the 
bus  stops  adjacent  to  the  Site,  on  Mystic  Avenue  at  Middlesex  Avenue  (Route  95 
outbound)  and  on  Grand  Union  Boulevard  at  Foley  Street  in  the  southbound 
direction  (Routes  90  outbound  and  92  inbound).  From  the  perimeter  of  the  Site, 
sidewalks  have  been  recently  constructed  to  provide  accessible  connections  to  the 
bus  stop  at  Grand  Union  Boulevard  at  Foley  Street  in  the  northbound  direction 
(Routes  90  inbound  and  92  outbound)  and  to  the  entrances  of  both  Orange  Line 
headhouses  (on  Revolution  Drive  and  Foley  Street).  In  addition,  the  City  of 
Somerville  has  recently  secured  funding  to  improve  the  Kensington  Underpass, 
which  will  improve  the  connection  from  the  Site  to  the  bus  stop  on  Mystic  Avenue  at 
Kensington  Avenue  in  the  southbound  direction  (Route  95  inbound)  via  an 
accessible  pedestrian  walkway  under  1-93.  Through  the  covenant  with  the  City  of 
Somerville  noted  earlier,  the  Proponent  will  contribute  funds  to  the  City  of 
Somerville  which  may  be  used  to  improve  the  Kensington  Underpass.  In  addition  to 
this  contribution  and  funding  from  other  nearby  development  project,  an  additional 
$95,000  in  state  funding  also  recently  was  secured  as  noted  above.  The  Proponent 
will  make  improvements  to  any  currently  deficient  segments  of  sidewalks  on  the 
paths  of  travel  between  the  Project  and  the  locations  noted  above.  This  will  include 
new  sidewalks  to  be  constructed  around  the  perimeter  of  Block  24  at  the 
southwesterly  end  of  the  site  in  conjunction  with  the  planned  realignment  of 
Middlesex  Avenue  at  its  intersection  with  Mystic  Avenue  northbound.  Some  sections 
of  the  sidewalk  in  this  area  is  narrow  and  in  close  proximity  to  the  adjacent  roadway 
traffic.  The  change  noted  above  will  allow  for  increased  separation  of  pedestrians 
and  traffic.  This  change  will  be  beneficial  to  the  Route  92/95  bus  stop  located  on  the 
easterly  side  of  Mystic  Avenue  adjacent  to  the  Site. 

As  noted  in  the  DEIR,  the  amount  of  additional  ridership  projected  to  be  generated 
by  the  Project  would  not  cause  the  three  bus  routes  to  exceed  the  MBTA's  Service 
Delivery  Policy  ("policy")  capacity  standards  during  any  30-minute  period 
throughout  the  day.  As  described  in  the  DEIR,  the  amount  of  additional  ridership 
projected  to  be  generated  by  the  Project  would  not  cause  the  MBTA  Orange  Line  to 
exceed  policy  capacity  during  most  time  periods  and  locations,  with  the  exception  of 
one  off-peak  30-minute  period  in  which  the  MBTA  is  not  projected  to  exceed  policy 
capacity  during  the  No-Build  and  three  off-peak  30-minute  periods  in  which  the 
MBTA  is  projected  to  exceed  policy  capacity  during  the  No-Build.  The  Proponent  has 
discussed  with  the  MBTA  and  MassDOT  potential  approaches  to  assess  and  mitigate 
Project  crowding  impacts  in  relation  to  the  MBTA's  policy  capacity.  This  could 
include,  for  example,  a  contribution  from  the  Project  towards  MBTA  system 
improvements  that  could  result  in  increased  Orange  Line  frequencies  and/or  a  shift 
in  usage  from  the  Orange  Line  to  other  modes  (e.g.,  bus). 
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As  noted  above,  the  Proponent  and  MassDOT  have  agreed  to  continue  to 
coordinate  to  develop  a  transit  mitigation  package  to  address  infrastructure 
improvements  and  overcrowding  associated  with  the  Project  impacts.  This 
mitigation  will  provide  reasonable,  proportionate  measures  to  help  offset  any 
Project-related  transit  impacts. 


2.5  Pedestrian  and  Bicycle  Access 

As  requested  in  the  Certificate  on  the  DEIR,  the  updated  transportation  analysis 
included  an  updated  detailed  inventory  of  the  pedestrian  and  bicycle  network  in  and 
around  Assembly  Square.  Currently,  there  are  regularly  used  pedestrian  gateways  to 
Assembly  Square  at  Route  28,  the  Route  28/Mystic  Avenue/I-93  interchange  (via  the 
Kensington  Street  underpass  beneath  1-93),  and  at  the  Mystic  Avenue/Grand  Union 
Boulevard/Lombardi  Street  intersection.  The  following  sections  summarize  the 
current  conditions  for  bicyclists  and  pedestrians.  Beyond  Assembly  Square,  VHB  also 
evaluated  conditions  at  other  key  study  area  locations  as  noted. 

2.5.1  Assembly  Square  pedestrian/bicycle  connections 

2.5.1.1  Assembly  Square  internal  roadway  network 

As  part  of  its  construction  in  conjunction  with  the  Assembly  Row  development, 
Grand  Union  Boulevard  was  constructed  from  Mystic  Avenue  continuing 
approximately  0.9  miles  to  the  north  at  its  intersection  with  Route  28.  For  most  of  its 
length,  bicycles  lanes  are  provided  in  both  directions  on  the  roadway,  and  sidewalks 
are  provided  on  both  sides  of  the  road  for  its  entire  length.  As  this  construction 
occurred  within  the  past  five  years,  the  sidewalks  do  not  have  any  notable  physical 
deficiencies.  A  graphic  showing  the  internal  Assembly  Square  sidewalk  network  and 
connectivity  to  the  surrounding  area  is  provided  in  Figure  2.8. 

Likewise,  improvements  were  made  to  other  internal  roadways  within  Assembly 
Square,  including  Foley  Street,  Middlesex  Avenue,  and  Revolution  Drive. 

Foley  Street 

The  westerly  portion  of  Foley  Street  is  approximately  48  feet  wide  and  provides  two 
lanes  in  the  westbound  direction  approaching  its  signalized  intersection  with 
Middlesex  Avenue.  A  single  eastbound  lane  is  provided  departing  from  that  signal, 
and  on-street  parallel  parking  is  provided  along  the  southerly  side  of  the  roadway. 
With  the  limited  width  available,  bicycles  operate  under  a  shared-lane  arrangement 
with  automobile  traffic.  This  same  treatment  is  provided  on  the  easterly  section  of 
this  roadway. 

A  six-foot  wide  sidewalk  is  provided  along  the  southerly  side  of  the  road,  and  a 
seven-  to  eight-foot  wide  sidewalk  is  located  along  the  northerly  side.  These 
sidewalks  were  constructed  within  the  past  five  years  and  are  in  good  shape. 
However,  the  sidewalk  along  the  Project  Site's  Middlesex  Avenue  frontage  will  be 
reconstructed  as  part  of  the  Project  construction.  To  the  east  of  Grand  Union 
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Boulevard,  temporary  sidewalks  are  provided  along  the  southerly  side  of  the 
roadway  leading  to  and  from  Assembly  Station.  This  segment  is  planned  to  be 
constructed  as  part  of  the  upcoming  development  of  the  adjacent  development 
parcels  as  part  of  the  Assembly  Square  Row  project.  Permanent  new  sidewalks  also 
recently  were  installed  for  most  of  the  northerly  side  of  the  road,  with  the  exception 
of  a  roughly  200-foot  temporary  section  just  east  of  Grand  Union  Boulevard.  That 
sidewalk  also  is  planned  to  be  reconstructed  as  part  of  the  pending  Assembly  Row 
development  of  the  adjacent  parcel  to  the  east  of  Grand  Union  Boulevard.  The 
recently  installed  traffic  signal  at  the  intersection  of  Grand  Union  Boulevard  and 
Foley  Street  includes  an  exclusive  pedestrian  signal  phase,  and  crosswalks  are 
provided  across  each  leg  of  the  intersection. 

Revolution  Drive 

Adjacent  to  the  Project  Site,  Revolution  Drive  is  a  four-lane,  median  divided  roadway 
connecting  Grand  Union  Boulevard  to  the  one-way  northbound  section  of  Mystic 
Avenue.  With  negligible  bicycle  traffic  traveling  to  and  from  Mystic  Avenue,  bikes  on 
this  segment  of  the  roadway  operate  under  a  shared-lane  arrangement  with 
automobile  traffic.  However,  to  the  east  of  Grand  Union  Boulevard  dedicated  bike 
lanes  are  provided  in  both  directions. 

The  existing  sidewalk  along  the  Project  Site's  easterly  Revolution  Drive  frontage  will 
be  replaced  with  a  continuous  six-foot  wide  sidewalk,  with  additional  space  for 
street  trees  and  landscaping.  The  sidewalks  for  the  remainder  of  the  westerly 
segment  of  the  roadway  were  constructed  within  the  past  five  years  and  are  in  good 
shape.  To  the  east  of  Grand  Union  Boulevard,  new  ample-width  sidewalks  were 
installed  along  the  southerly  side  of  the  road  as  part  of  the  Partners  headquarters 
construction.  However,  a  temporary  sidewalk  currently  is  provided  along  the 
northerly  side  of  the  road,  and  that  will  be  replaced  as  part  of  the  planned 
redevelopment  of  the  adjacent  Assembly  Row  parcel  to  the  north.  Improvements 
recently  were  made  to  the  Grand  Union  Boulevard/Revolution  Drive  traffic  signal, 
and  that  location  features  an  exclusive  pedestrian  signal  phase,  and  crosswalks  are 
provided  across  each  leg  of  the  intersection. 

2.5.1.2  Route  28 

As  part  of  the  roadway  construction  conducted  in  conjunction  with  the  nearby 
Assembly  Row  development,  improved  pedestrian  crossings  were  implemented  at 
Route  28.  Specifically,  this  involved  both  improvements  to  the  signalized  pedestrian 
crossings,  as  well  as  the  construction  of  a  new  pedestrian  underpass.  The  at-grade 
Route  28  improvements  resulted  in  the  concurrent  signalized  pedestrian  crossings 
presently  in  operation.  With  this  configuration,  pedestrians  are  able  to  cross 
Route  28  at  either  Middlesex  Avenue  or  Grand  Union  Boulevard  upon  push-button 
actuation.  During  the  pedestrian  phase,  pedestrians  are  able  to  cross  Route  28 
unopposed,  while  exiting  traffic  from  both  roadways  still  is  allowed,  as  these 
movements  do  not  conflict.  This  signal  system  currently  is  functioning  as  planned 
without  the  need  for  further  modification  or  enhancement. 
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In  addition  to  the  at-grade  crossings,  there  also  is  a  pedestrian  underpass  along  the 
southerly  edge  of  the  Mystic  River,  allowing  pedestrians  to  travel  from  one  side  of 
Route  28  to  the  other  without  having  to  cross  the  roadway. 

2.5. 1.3  Kensington  Street  underpass 

For  several  years,  the  "Kensington  Street  underpass"  has  been  a  frequently-used 
pedestrian  connection  between  the  neighborhoods  to  the  southwest  of  1-93  and 
Assembly  Square.  This  at-grade  connections  crosses  multiple  legs  of  the  northbound 
and  southbound  segments  of  Mystic  Avenue  along  with  other  sections  of  the  ramp 
infrastructure.  At  the  time  of  the  Assembly  Row  construction,  passive  flashing 
beacons  were  installed  on  both  the  northbound  and  southbound  Mystic  Avenue 
segments.  In  conjunction  with  the  recent  construction  of  the  Mystic  Avenue 
signalized  u-turn  connection  the  Mystic  Avenue  southbound  approach  was 
upgraded  to  a  "HAWK"  treatment,  under  which  Mystic  Avenue  southbound  traffic  is 
fully-stopped  under  red  signal  control  upon  push-button  actuation.  This  same 
treatment  also  is  planned  on  the  Mystic  Avenue  northbound  approach  as  mitigation 
for  a  nearby  utility  project. 

Additional  improvements  to  this  connection  also  recently  were  announced. 
Approximately  $95,000  in  state  funding  recently  was  secured  for  improvements  to 
the  Kensington  Street  underpass  under  the  Fiscal  Year  2019  state  budget.  This 
funding  will  be  used  to  supplement  mitigation  funding  collected  by  the  City  of 
Somerville  from  other  nearby  development  projects,  including  the  Project.  The 
improvements  are  expected  to  include  new  and  enhanced  lighting,  improvements  to 
the  physical  connection  of  the  pavement  surface,  and  other  measures  to  provide  a 
more  comfortable  pedestrian  experience. 

2. 5.1.4  Mystic  Avenue  northbound/Grand  Union  Boulevard/Lombardi  Street 
intersection 

The  signalized  intersection  of  Mystic  Avenue  northbound  at  Grand  Union  Boulevard 
and  Lombardi  Street  functions  as  the  southerly  gateway  to  Assembly  Square.  A 
signalized  pedestrian  crossing  is  provided  across  the  southerly  leg  of  the 
intersection  and  on  Grand  Union  Boulevard.  A  crosswalk  is  not  provided  across  the 
Lombardi  Street  approach  as  there  are  not  any  sidewalks  along  the  westerly  side  of 
Mystic  Avenue.  With  that  roadway  being  abutted  by  the  1-93  structure  a  sidewalk 
along  the  westerly  side  of  the  road  is  not  feasible  or  appropriate. 

In  addition  to  the  sidewalks  and  crosswalks  at  the  intersection,  there  also  is  a  multi¬ 
use  path  located  along  the  easterly  side  of  Mystic  Avenue  northbound.  This  path 
extends  from  Mystic  Avenue  just  south  of  the  signalized  intersection  and  extends  to 
the  north  running  generally  parallel  to  Grand  Union  Boulevard,  but  is  separated  from 
that  roadway  by  ample  landscaping. 

2. 5.1.5  Mystic  River  Footbridge 

This  project  is  in  the  initial  design  stage  and  involves  a  780-foot  bridge  across  the 
Mystic  River  to  link  the  Encore  Boston  Harbor  project,  which  is  currently  under 
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construction,  with  Assembly  Square  and  the  MBTA  Orange  Line  Station.  The 
footbridge  will  be  open  to  pedestrians  and  bicyclists  only  and  will  connect 
recreational  paths  on  both  sides  of  the  Mystic  River.  A  second  bridge  will  be 
required  over  the  Orange  Line  train  tracks  to  complete  the  connection  between 
Assembly  Square  and  the  Encore  Boston  Harbor.  This  project  is  estimated  to  cost 
over  $22  million  but  currently  is  unfunded. 

2.5.2  Sullivan  Square 

As  noted  earlier,  improvements  are  planned  for  Sullivan  Square,  both  on  an  interim 
and  long-term  base.  As  traffic  mitigation  for  the  Encore  Boston  Harbor  casino 
development  in  Everett,  the  construction  of  significant  improvements  currently  is 
underway  at  this  location  as  interim  mitigation  prior  to  the  complete  reconstruction 
of  this  location.  This  work  (estimated  at  $11  million)  is  planned  to  be  completed 
prior  to  that  development's  planned  2019  opening.  In  addition  to  these  planned 
improvements,  Encore  Boston  Harbor  also  is  providing  $25  million  in  funding  to  be 
applied  towards  the  subsequent  full  reconstruction  of  this  location.  The 
improvements  will  include  providing  communication  between  existing  traffic  signals 
at  Sullivan  Square  extending  to  Austin  Street.  Physical  changes  will  include  new 
sidewalks,  landscape  amenities,  and  bicycle  improvements  extending  from  Main 
Street  to  Alford  Street.  New  turn  lanes  also  will  be  provided  from  the  1-93  North  off¬ 
ramp  onto  Cambridge  Street  heading  towards  Sullivan  Square.  Turn  lanes  also  will 
be  added  on  the  Main  Street  approach  to  Sullivan  Square. 

The  larger  overall  Rutherford  Avenue/Sullivan  Square  construction  effort  is  planned 
to  be  advertised  for  construction  in  August  2020.  The  Route  99/Rutherford 
underpass  still  will  exist,  but  now  will  be  covered  to  provide  development  parcels 
and  open  space  within  the  Sullivan  Square  area.  The  existing  rotary  configuration  of 
Sullivan  Square  will  be  eliminated  and  replaced  with  a  more  urban  signalized  block 
treatment.  Both  the  interim  and  long-term  improvements  at  this  location  will  result 
in  significantly  improved  conditions  for  pedestrians  and  bicyclists. 

2.5.3  Wellington  Circle 

The  Encore  Boston  project  also  will  be  making  improvements  to  Wellington  Circle  in 
Medford.  In  addition  to  signal  improvements  and  additional  travel  lanes,  existing 
non-compliant  sidewalks  and  accessible  ramps  will  be  reconstructed  to  improve 
pedestrian  accommodations. 

2.5.4  Route  28  at  Riverside  Avenue 

The  Route  28/Riverside  Avenue  is  under  signal  control  and  features  signalized 
crosswalks  on  each  leg  of  the  intersection.  As  noted  earlier,  the  Proponent  will  be 
initiating  a  Roadway  Safety  Audit  ("RSA")  at  this  location.  The  Proponent  has 
committed  to  implementing  short-term  improvements  involving  signage,  striping, 
and  other  readily-implemented  measures  (not  to  exceed  $10,000  per  location)  to 
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address  pre-existing  concerns  at  this  location  as  identified  through  the  RSA  review 
process. 

2.5.5  Route  28  at  Pearl  Street 

The  Route  28/Pearl  Street  Avenue  is  under  signal  control  and  features  signalized 
crosswalks  on  each  leg  of  the  intersection.  The  Proponent  also  will  be  conducting  a 
RSA  at  this  location  and  has  committed  to  implementing  short-term  improvements 
involving  signage,  striping,  and  other  readily-implemented  measures  (not  to  exceed 
$10,000  per  location)  to  address  pre-existing  concerns  at  this  location  as  identified 
through  the  RSA  review  process. 


2.6  Parking 

The  following  section  summarizes  the  proposed  Project  parking  supply  and 
anticipated  demand. 

Proposed  Parking  Supply 

During  the  initial  phase  of  development,  the  new  Block  23  residential  building  will  be 
constructed.  The  parking  needs  for  the  329  residential  units  within  that  building  will 
be  accommodated  by  the  197-space  two-level  parking  structure  within  the  building. 
The  required  number  of  secured  bicycle  parking  spaces  also  will  be  provided  within 
the  building.  Patrons  of  the  proposed  street-level  retail/restaurant  use  are  expected 
primary  to  be  in  the  form  of  shared  trips  with  other  nearby  businesses  or  residences 
within  the  Project  Site  and/or  the  surrounding  area.  The  parking  needs  for  this  block 
will  be  accommodated  by  197  structured  parking  spaces  contained  within  the 
ground-  and  second  levels  of  the  building. 

The  existing  Block  24  development  will  remain  in  operation  while  the  Block  23 
residential  development  is  being  advanced.  There  currently  is  an  approximately  652- 
space  parking  field  available  for  the  162,000  square  feet  of  space  within  that 

building.  While  a  portion  of  that  parking  supply  will  be  unavailable  due  to  the 

/ 

construction  of  Block  23,  there  still  will  be  ample  parking  available  at  the  northerly 
end  of  the  Project  Site,  and  in  the  83-space  lot  immediately  to  the  south  of  the 
existing  building. 

With  the  subsequent  full  build-out  of  the  Project,  a  new  1,352-space  parking  garage 
will  be  constructed  within  Block  21.  This  parking  supply  will  serve  the  646,000  square 
feet  of  office/research  and  development  space,  and  20,000  square  feet  of  combined 
retail/restaurant  space  to  be  provided  within  this  parcel.  This  parking  supply  also  will 
serve  the  162,000  square  feet  of  planned  office  space  within  Block  24. 
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Following  the  initial  Site  development,  the  160  remaining  residential  units  will  be 
constructed  within  Block  25.  This  new  building  also  will  include  110-space  of 
structured  parking  within  the  building  footprint. 

In  total,  1,695  parking  spaces  are  proposed  to  be  constructed  to  accommodate  the 
needs  of  the  Project.  The  parking  facilities  within  each  Project  building  will  be 
controlled  through  gating,  ticketing,  reader  cards  or  other  means.  This  will  help 
avoid  this  parking  being  used  for  the  MBTA  or  other  nearby  developments  so  that  it 
will  be  available  only  for  Project  use. 

As  noted  earlier,  the  proposed  number  of  secured  bicycle  parking  spaces  will  satisfy 
the  City  of  Somerville  requirements.  In  total,  164  secured  bicycle  parking  spaces  are 
required  for  the  residential  component  of  the  Site.  For  the  non-residential  uses,  a 
total  of  60  secured  bike  spaces  are  provided.  In  total,  the  resulting  224  parking 
spaces  that  will  be  provided  satisfy  the  Somerville  Zoning  Ordinance  requirements. 
The  Project  also  will  be  providing  short-term  bicycle  racks  within  50  feet  of  each 
building  entrance. 

In  addition  to  the  parking  facilities  discussed  above,  there  will  be  36  newly  created 
on-street  parallel  parking  spaces  provided  along  Road  K.  In  addition  to  this  parking 
there  also  is  an  abundance  of  on-street  parking  in  the  immediate  vicinity  of  the  Site. 
The  parking  spaces  along  Foley  Street  and  Grand  Union  Boulevard  along  the  Site 
frontage  are  metered.  The  cost  for  the  spaces  currently  is  $0.25  per  fifteen  minutes, 
with  a  two-hour  time  limit  during  the  Monday-Saturday  (8  AM-8PM)  metered 
operation  of  these  spaces. 

A  graphic  depicting  the  proposed  Project  parking  supply,  and  the  nearby  on-street 
existing  parking  supply,  is  provided  in  Figure  2.7. 

2.6.1  Parking  Demand 

To  estimate  parking  demands  associated  with  the  Project,  the  Institute  of 
Transportation  Engineers  ("ITE")  Parking  Generation  Handbook,  4th  Edition2  was 
used.  These  rates  provide  a  relatively  conservative  start  point  for  estimating  parking 
demands  in  a  denser,  urban  location,  and,  therefore,  require  adjustment  for 
alternative  modes  of  transportation  (transit  services,  walking  and  bicycling),  and 
parking  pricing.  As  with  the  trip  generation  estimates,  mode  share  adjustments  were 
applied  to  the  parking  demand  projections  for  the  various  Project  components.  With 
the  combination  of  residential,  office/research  &  development,  and  retail/restaurant 
uses,  the  critical  parking  demand  should  occur  on  a  weekday.  The  results  of  the 
adjusted  weekday  parking  demand  analysis  are  presented  in 
Table  2-3. 


2  Parking  Generation:  Fourth  Edition;  Institute  of  Transportation  Engineers;  Washington,  D.C.;  2010. 
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Table  2-3  Project  Parking  Demand  Estimate 
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As  shown  in  Table  2-3,  based  on  standard  ITE-based  calculations,  the  Project  would 
be  expected  to  have  a  total  peak  parking  demand  of  2,092  spaces  during  the  critical 
weekday  peak  hour.  As  noted  earlier,  a  total  of  1,695  parking  spaces  are  proposed, 
indicating  that  there  will  be  a  397-space  shortfall. 

The  projected  parking  deficit  is  partly  due  to  the  residential  demand  forecast  by  the 
ITE  data.  Unlike  retail  demand,  which  can  vary  based  on  public  demand,  the 
residential  parking  use  will  be  controlled  in  conjunction  with  residential  lease  or  unit 
deeds.  With  the  transit-oriented  nature  of  the  Project,  not  all  residents  will 
want/need  or  have  access  to  an  individual  parking  space.  Accordingly,  the  effective 
residential  parking  demand  will  be  capped  by  the  307  parking  spaces  that  will  be 
made  available  for  residential  use,  including  visitors. 

Through  the  combination  of  the  1,352-space  garage  and  36-space  surface  lot, 
approximately  1,388  spaces  will  be  available  for  use  by  the  Site  office/research  84 
development  tenants.  This  translates  into  a  1.46-space  per  thousand  feet  parking 
ratio,  which  is  below  industry  standards  for  office  and  research  84  development  uses. 
By  comparison,  this  parking  ratio  is  lower  than  that  provided  at  the  nearby  Partners 
headquarters  building  reviewed  by  MEPA  in  2014.  With  its  full  build-out,  2,904 
parking  spaces  were  proposed  to  be  provided  in  conjunction  with  the  1,106,200  sf  of 
building  space  -  a  2.6  space  per  thousand  square  feet  parking  ratio. 


2.7  Transportation  Demand  Management 

During  the  local  permitting  of  the  Project,  the  Proponent  developed  a 
comprehensive  "Mobility  Management  Plan  (MMP)",  as  required  under  the  City  of 
Somerville  Zoning  Bylaws.  The  MMP  was  included  as  part  of  the  appendix  material 
for  the  DEIR,  and  the  associated  mitigation  commitments  are  summarized  in  the 
following  section. 

The  City  of  Somerville  requires  a  MMP  for  any  development  within  the  Assembly 
Square  Mixed-Use  District  for  the  following  types  of  development: 

>  Property  owners  of  buildings  with  50,000  sf  or  more  of  commercial  space  OR 
multi-tenant  buildings  that  in  combination  have  fifty  (50)  or  more  employees  are 
required  to  provide  the  following  for  their  tenants: 

o  an  on-site  transportation  coordinator; 

o  an  annual  mobility  management  education  meeting  for  tenants  and  their 
employees; 

o  posted  mobility  management  information; 
o  distributed  mobility  management  information;  and 
o  un-bundled  parking. 

>  These  same  property  owners  must  require  future  tenants  to  provide  the 
following  through  lease  agreements: 

o  qualified  transportation  fringe  benefits  for  employees;  and 
o  a  guaranteed  ride  home  program  for  employees. 


Transportation 

2-17 


XMBLY 


Final  EIR 


>  Employers  with  50  or  more  employees  are  required  to  provide  the  following: 
o  an  on-site  transportation  coordinator; 

o  an  annual  mobility  management  education  meeting  for  tenants; 
o  posted  mobility  management  information; 
o  distributed  mobility  management  information; 
o  qualified  transportation  fringe  benefits  for  employees;  and 
o  a  guaranteed  ride  home  program  for  employees. 

>  The  property  owner  of  a  parking  facility  is  required  to  provide  the  following: 
o  preferential  parking  locations  for  carpool/vanpool;  and 

o  posted  mobility  management  information. 

>  The  property  owner  of  a  residential  building  with  20  or  more  dwelling  units  is 
required  to  provide  the  following: 

o  posted  mobility  management  information; 
o  distributed  mobility  management  information;  and 
o  unbundled  parking 

The  following  sections  discuss  the  land  use  types  for  which  MMP  programs  will  be 
implemented  for  the  Project.  A  description  of  the  MMP  elements  is  presented  in  this 
section  along  with  information  on  how  those  elements  aid  employees,  residents, 
visitors,  residents,  and  retail  patrons  getting  to  and  from  the  Project  Site.  As  there 
may  be  multiple  tenants  located  within  the  Site,  MMP  obligations  will  need  to  be 
included  as  part  of  the  lease  language  between  tenants  and  the  property  owner. 
Verification  of  the  ongoing  conformance  with  this  condition  will  be  provided  to  the 
City  of  Somerville  by  the  property  owner  either  as  a  copy  of  the  leases  (with  financial 
aspects  and  other  non-MMP  elements  redacted)  or  via  an  affidavit  signed  by  the 
owner  and  tenant(s)  verifying  that  this  language  was  included  and  agreed  to  in  the 
lease.  This  documentation  will  be  provided  to  the  City  prior  to  the  issuance  of  the 
Certificate  of  Occupancy  of  a  space  by  a  tenant  with  fifty  (50)  or  more  employees. 

General  MMP  measures  to  be  implemented  as  part  of  this  Project  will  involve 
promoting  transit  use  and  facilitating  bicycle  and  pedestrian  travel  both  through  Site 
amenities  and  ongoing  practices  and  programs.  These  will  include  providing  bicycle 
racks  and  amenities  and  also  will  involve  providing  a  new  "Blue  Bikes"  bike-share 
station  within  the  Project  Site.  The  mixed-use  nature  of  the  Site  by  itself  also 
effectively  will  function  as  a  transportation  demand  management  measure. 
Specifically,  with  the  variety  of  uses  proposed  both  within  the  Project  Site  and 
already  in  place  in  the  surrounding  area,  the  need  to  travel  off-site  by  automobile 
for  dining  or  shopping  opportunities  will  be  minimized.  With  the  mixture  of 
residences  and  office/lab  uses  it  is  possible  that  some  residents  may  specifically 
choose  to  work  at  the  Site  due  to  it  also  being  their  place  of  employment,  further 
reducing  the  need  for  vehicular  travel. 

The  following  plan  first  addresses  general  MMP  measures  that  apply  to  the  whole 
Project  Site,  then  special  programs  for  the  office/laboratory  uses,  residents,  and 
retail  shops  and  restaurants. 
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2.7.1  MMP  Components 

The  MMP  for  the  Project  will  include  the  following  components  aimed  at  helping  to 
reduce  the  amount  of  single-occupant  vehicle  traffic  to  the  Site.  The  Proponent  is 
committed  to  making  reasonable  efforts  to  achieve  the  City  of  Somerville's  goal  to 
control  the  percentage  of  trips  by  automobile  at  50%  or  less,  consistent  with 
SomerVision.  In  combination  with  proposed  pedestrian  and  bicycle  improvements, 
close  proximity  to  public  transit  services,  and  inherent  walkable  characteristics  of  the 
Assembly  Square  neighborhood,  implementation  of  this  Mobility  Management  Plan 
is  anticipated  to  help  decrease  the  percentage  of  trips  made  by  automobile  to  49%, 
a  20%  reduction  below  estimated  existing  conditions  of  69%  of  trips  made  by 
automobile  (based  on  comparable  U.S.  census  data).  If  annual  monitoring  and 
reporting  identifies  a  shortfall  in  meeting  this  goal,  additional  mobility  management 
programs  and  services  will  be  implemented. 

2.7.1.1  Promotion  of  Transit  Use 

Access  to  public  transportation  will  significantly  reduce  demand  for  vehicular  travel 
and  parking  spaces.  This  should  be  particularly  effective  in  relation  to  the  MBTA 
Orange  Line  Assembly  Square  Station  already  being  in  operation  within  a  short 
walking  distance  to  the  Site. 

As  noted  earlier,  the  on-site  TDM  coordinator  will  provide  a  central  commuter 
information  center  within  the  Project  Site  in  a  prominent  location  such  as  in  a  building 
foyer,  or  near  garage  elevators.  This  will  provide  employees,  residents,  and  visitors  with 
transit  maps  and  schedules  and  route  information  for  pedestrians  and  cyclists.  One  or 
two  smaller  centers  also  may  be  provided  at  central  locations  within  the  overall 
development,  or  possibly  within  each  building.  This  also  could  include  the  residential 
lobbies  or  at  the  entrances  to  the  office/lab  buildings  among  other  possible  locations 
that  would  be  identified  by  the  on-site  TDM  coordinator  in  consultation  with  the  City 
of  Somerville  planning  staff. 

2.7.1.2  Facilitating  Bicycle  and  Pedestrian  Travel 

Travel  to  the  Project  Site  by  cycling  or  walking  will  be  promoted  by  the  Proponent 
through  the  provision  of  improved  bicycle  and  pedestrian  connections  within  the 
Project  Site  and  surrounding  Assembly  Square  area.  In  addition  to  secured,  covered 
bike  storage  within  each  building,  bicycle  racks  also  will  be  provided  at  locations 
near  various  buildings  within  the  overall  development.  Walking  to  and  from,  and 
throughout  the  Project  Site  will  be  encouraged  by  the  provision  of  a  pedestrian- 
friendly  site  layout,  which  features  sidewalks  and  crosswalks  at  key  points  both 
within  the  Site  and  connecting  to  adjacent  planned  developments.  The  bicycle  and 
pedestrian  infrastructure  improvements  will  help  to  promote  non-vehicular  travel  to 
the  Project  Site. 

The  nearest  "Blue  Bikes"  bike-sharing  station  to  the  Site  is  located  at  Broadway  at  ML 
Pleasant  Street  approximately  0.40  miles  to  the  south.  As  a  condition  of  the  XMBLY 
approval,  the  Proponent  will  be  providing  a  bike-share  docking  station  with  at  least 
fifteen  (15)  shared  docks  and  nine  (9)  bicycles.  If  additional  docks  are  provided,  then 
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additional  bikes  will  be  included  to  maintain  a  0.57  bike-to-dock  ratio.  The  new 
station  will  be  installed  prior  to  the  issuance  of  the  Certificate  of  Occupancy  for 
Block  23  (the  proposed  Alta  residential  building),  with  the  exact  location  being 
determined  through  consultation  with  Blue  Bikes  and  the  City  of  Somerville. 

Secured  bicycle  parking  spaces  will  be  provided  to  meet  the  City  of  Somerville 
requirements.  In  total,  164  secured  bicycle  parking  spaces  area  required  for  the 
residential  component  of  the  Site.  For  the  non-residential  uses,  a  total  of  60  secured 
bike  spaces  are  provided.  In  total,  the  resulting  224  parking  spaces  that  will  be 
provide  satisfy  the  Somerville  Zoning  Ordinance  requirements.  The  Project  also  will 
be  providing  short-term  bicycle  racks  within  50  feet  of  each  building  entrance.  The 
exact  capacity  and  location  of  each  rack  will  be  determined  during  the  Special 
Permit  process  for  each  individual  block,  but  the  bicycle  parking  provided  will 
comply  with  City  requirements. 

2.7.1.3  Parking  Management 

The  parking  ratios  proposed  for  the  Project  are  considerably  lower  than  those  found 
in  a  suburban  setting,  and  are  low  even  for  sites  that  are  well-served  by  public 
transportation.  With  the  limited  supply,  parking  spaces  will  need  to  be  allocated  to  a 
select  number  of  residents  and  employees. 

Office  parking  spaces  either  can  be  allocated  only  to  certain  employees  through  a 
process  to  be  determined  by  individual  tenants,  or  parking  use  could  be  managed 
through  pricing  strategies.  With  the  Site  being  located  within  800-  to  1,000  feet  of 
the  MBTA  Orange  Line  Assembly  Square  Station  not  having  an  automobile  should 
not  be  a  hardship  to  several  employees. 

Most  of  the  Project  retail  space  will  consist  of  small  shops,  restaurants,  or  cafes 
within  the  ground-level  of  the  buildings.  Even  without  any  formal  shared  parking 
program,  there  clearly  will  be  shared  activity.  With  those  uses,  most  customer  traffic 
should  be  in  the  form  of  residents  or  office/lab  workers  already  on-site  as  opposed 
to  destination  retail  traffic. 

2.7.2  Overall  TDM  /  MMP  measures 

In  addition  to  the  general  practices  outlined  above,  the  Proponent  will  implement 
the  following  programs  and  services  as  part  of  its  MMP. 

2.7.2.1  TMA  involvement 

As  required  by  Condition  #3  of  the  approved  Mobility  Management  Plan  for  the 
XMBLY  PUD  Master  Plan,  the  Proponent  will  become  a  member  of  the  Assembly 
Square  Transportation  Management  Association.  The  condition  specifically  requires 
that  the  property  owner  must  have  a  signed  contractual  agreement  to  join  or  be  a 
member  of  the  Assembly  Square  Transportation  Management  Agency  (TMA) 
established  by  Federal  Realty  and  others.  Proof  of  membership  must  be  submitted 
to  the  Director  prior  to  the  issuance  of  any  Certificate  of  Occupancy  for  any  building. 
The  Proponent  currently  is  taking  the  internal  steps  needed  to  initiate  becoming  a 
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member  of  the  TMA,  and  this  requirement  will  be  satisfied  within  the  timeframe 
noted  above.  Once  the  required  XMBLY  internal  coordination  has  been  advanced, 
the  Proponent  will  reach  out  to  the  Mayor's  Office  of  Strategic  Planning  & 
Community  Development  to  join  the  newly-formed  TMA. 

2.7. 2.2  Transportation  Coordinator 

As  required  by  the  submittal  requirement  for  Mobility  Management  Plans  and  the 
Director  of  Transportation  &  Infrastructure's  Final  Decision  Letter  for  the  XMBLY  PUB 
Mobility  Management  Plan,  an  on-site  TDM  coordinator  will  be  designated  for  each 
new  commercial  building  individually,  unless  the  subject  property  is  a  member  of  the 
Assembly  Square  Transportation  Management  Association.  The  work  location  and 
contact  information  for  each  TDM  Coordinator  will  be  provided  to  the  Director  of 
Transportation  &  Infrastructure  (the  "Director")  prior  to  the  issuance  of  a  Certificate 
of  Occupancy  for  applicable  buildings.  This  person  may  be  the  office  manager, 
human  resources  employee,  or  other  individual  serving  a  dual-role  in  another  job  on 
the  Site.  Also,  the  specific  office  location  for  the  TDM  Coordinator  will  be  shown  on 
plans  to  be  submitted  to  the  Director  prior  to  the  submittal  of  the  Building  Permit 
application. 

The  person(s)  in  this  role  will  coordinate  with  other  organizations  within  Assembly 
Square  to  help  promote  a  reduced  reliance  on  single-occupant  motor-vehicle  travel 
to  the  Project  Site.  To  that  end,  the  TDM  measures  identified  in  the  following 
sections  will  be  implemented  under  the  direction  and  supervision  of  this  person.  The 
final  job  description  for  this  role  will  be  determined  over  time,  but  the  duties  of  the  on¬ 
site  TDM  coordinator  will  include,  but  not  be  limited  to: 

>  Acting  as  a  liaison  with  Site  employers  and  MassRIDES; 

>  Assisting  site  employees  and  residents  with  ride  matching  and  transportation 
planning; 

>  Developing  and  implementing  appropriate  TDM  measures; 

>  Disseminating  information  on  alternate  modes  of  transportation  and  developing 
transportation  related  marketing  and  education  materials; 

>  Hosting  an  annual  mobility  management  educational  meeting  for  tenants  and 
their  employees  (both  the  content  of  this  meeting  and  associated  posted 
material  also  shall  be  provided  to  the  Director  for  review  and  approval  prior  to 
the  issuance  of  a  Certificate  of  Occupancy); 

>  Developing  and  maintaining  information  pertaining  to  pedestrian  and  cycling 
access  to  and  from  the  Project  Site; 

>  Distributing  transit  maps  and  passes; 

>  In  tenants'  lease  agreements  the  Proponent  will  require  that  tenants  be 
registered  with  the  MassRIDES  Emergency  Ride  Home  (ERH)  program,  or  to 
provide  a  similar  ERH  service,  with  a  copy  of  the  lease  agreement  language 
specifying  that  being  provided  to  the  Director  for  review  prior  to  the  issuance  of 
the  building's  Certificate  of  Occupancy;  and 
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>  Tenants  will  make  efforts  to  seek  qualified  candidates  located  within  one- 
quarter  mile  (i.e.,  walking  distance)  of  the  Site. 

Any  tenants  with  more  than  fifty  (50)  employees  also  will  be  required  to  submit  their 
own  MMP,  along  with  a  copy  of  the  leases  (with  financial  aspects  and  other  non- 
MMP  elements  redacted)  or  an  affidavit  signed  by  the  owner  and  tenant(s)  verifying 
that  this  language  was  included  and  agreed  to  in  the  lease.  This  documentation  will 
be  provided  to  the  City  prior  to  the  issuance  of  the  Certificate  of  Occupancy  of  a 
space  by  these  tenants. 

2.7.2.3  Ride-Sharing  Services 

The  parking  needs  for  the  Project  will  be  lessened  due  to  the  nearby  availability  of 
public  transit  currently  provided  in  the  area.  Furthermore,  alternate  means  of  travel, 
such  as  taxi,  private  ride  services  (Uber,  Lyft,  and  others)  should  continue  to  reduce 
the  parking  needs  for  this  area.  The  exact  level  of  usage  by  these  private  ride¬ 
sharing  services  can  be  quantified  through  post-opening  monitoring  studies  to  be 
conducted  as  discussed  later  in  this  document. 

2.7.3  Use-Specific  Measures 

In  addition  to  the  general  TDM  measures  outlined  above,  the  following  use-specific 
programs  for  the  office/laboratory  uses,  residents,  and  retail  shops  and  restaurants 
also  will  be  provided. 

2.7.3. 1  Office/Laboratory  Uses 

Office/lab  employers  within  the  Project  Site  will  be  required  to  implement 
appropriate  TDM  measures  in  their  leases  and  to  be  overseen  by  the  on-site 
building  TDM  coordinator.  As  not  every  TDM  program  will  be  suitable  for  every  type 
of  employer,  such  as  telecommuting  or  flexible  work  hours,  the  on-site  TDM 
coordinator  will  offer  technical  assistance  to  employers  to  evaluate  potential 
programs  and  implement  them  when  appropriate.  Employer-based  TDM  measures 
may  include  the  following  programs: 

>  Preferential  carpool  and  vanpool  parking  within  the  parking  garage  and  spaces 
near  office  building  entrances  within  the  parking  garage  as  a  convenience  to 
commuters  and  to  promote  ride-sharing. 

>  Ride  matching  assistance  managed  by  the  on-site  TDM  coordinator  or  by 
MassRIDES  so  that  employees  find  appropriate  carpool  and  vanpool  partners. 

>  Sponsored  vanpools  and  subsidized  expenses. 

>  Tenants  will  provide  employees  with  Qualified  Transportation  Fringe  benefits  per 
current  U.S.  Internal  Revenue  Service  Code,  with  a  copy  of  the  lease  agreement 
language  specifying  that  being  provided  to  the  Director  for  review  prior  to  the 
issuance  of  the  building's  Certificate  of  Occupancy. 

>  Provide  telecommuting  options  for  employees  in  appropriate  jobs. 
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>  Provide  incentives  for  bicycle  and  pedestrian  commutes,  like  covered  bicycle 
storage,  changing  rooms,  and  shower  facilities. 

>  Hold  promotional  events  for  transit-riders,  cyclists,  and  pedestrians. 

>  Offer  direct  deposit  to  employees. 

>  The  Proponent  will  consider  providing  preferred  parking  for  low-emitting  fuel- 
efficient  vehicles  and/or  electric  vehicle  charging  stations  within  the  Project 
garages. 

2.7.3.2  Retail/Restaurants 

The  Proponent  will  seek  to  attract  a  variety  of  retail  shops,  restaurants,  and  service 
tenants  as  ground-floor  supporting  uses.  These  shops  will  potentially  include 
restaurants,  apparel,  furnishings,  general  merchandise,  and  service  uses  like  banks 
and  office  supplies.  As  most  of  these  businesses  will  be  small  shops,  there  will  not  be 
the  same  levels  of  TDM  opportunities  internal  to  each  individual  business  as  will  be 
available  with  larger  employers,  but  employees  who  work  on  the  Project  Site  will  be 
able  to  take  advantage  of  the  transportation  guidance  and  programs  coordinated  by 
the  transportation  coordinator. 

The  suite  of  TDM  measures  to  be  implemented  in  association  with  the  retail  shops 
are  fewer  than  for  traditional  offices,  but  will  still  have  an  impact  in  reducing  single¬ 
occupant  vehicle  travel.  The  retail/restaurant  MMP  measures  for  those  tenants  with 
more  than  fifty  (50)  employees  may  include  the  following: 

>  Ride  matching  services  and  transit  information  provided  by  the  on-site  TDM 
coordinator  or  MassRIDES. 

>  Tenants  will  provide  employees  with  Qualified  Transportation  Fringe  benefits  per 
current  U.S.  Internal  Revenue  Service  Code,  with  a  copy  of  the  lease  agreement 
language  specifying  that  being  provided  to  the  Director  for  review  prior  to  the 
issuance  of  the  building's  Certificate  of  Occupancy; 

>  Offer  direct  deposit  to  employees. 

>  As  noted  earlier,  the  Proponent  will  consider  providing  preferred  parking  for 
low-emitting  fuel-efficient  vehicles  and/or  electric  vehicle  charging  stations 
within  each  of  the  garages  serving  the  buildings  comprising  the  Project. 

2.73.3  Residential 

In  addition  to  providing  a  pedestrian  friendly,  mixed-use  transit-orientated 
environment,  the  Proponent  will  enact  a  variety  of  additional  strategies  to  reduce 
the  need  for  auto  trips  by  residents.  This  will  include  working  with  a  car-sharing 
service  (such  as  Zipcar)  to  provide  cars  for  periodic  use  by  residents  if  such  as 
demand  exists. 

Several  of  the  TDM  measures  to  be  implemented  for  the  entire  Project  Site  will  be 
attractive  to  new  residents.  Specifically,  the  provision  of  secured  bicycle  storage, 
bicycle  racks,  pedestrian  walkways,  and  proximity  to  public  transportation,  including 
several  bus  lines  and  the  MBTA  Assembly  Square  Orange  Line  station  should  help  to 
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minimize  the  need  for  vehicular  travel  and  parking  spaces.  As  noted  earlier,  the 
Proponent  will  consider  providing  preferred  parking  for  low-emitting  fuel-efficient 
vehicles  and/or  electric  vehicle  charging  stations  within  each  of  the  garages  serving 
the  buildings  comprising  the  proposed  Project. 


2.8  Traffic  Monitoring  Program 

The  Proponent  will  conduct  annual  travel  surveys  as  required  as  part  of  the  City  of 
Somerville  approval  process.  These  surveys  will  be  developed  through  consultation 
with  the  City  to  determine  the  number  of  Site  employees  utilizing  public 
transportation,  those  traveling  to  the  Site  by  private  automobile,  and  those  using 
car-sharing  services.  Employees  also  will  be  surveyed  to  identify  those  that  bike  or 
walk  to  and  from  work.  The  Proponent  is  committed  to  making  reasonable  efforts  to 
achieve  the  City's  goal  to  control  the  percentage  of  trips  made  by  automobile  at 
50  percent  or  less,  consistent  with  the  City  of  Somerville's  "SomerVision"  plan.  If 
annual  monitoring  and  reporting  identifies  a  shortfall  in  meeting  this  goal,  additional 
mobility  management  programs  and  services  must  be  implemented. 

As  required  by  the  City  of  Somerville,  the  Proponent  will  conduct  biennial  (every 
other  year)  post-opening  counts  of  entering  and  exiting  automobile  trips  for  each  of 
the  parking  garages  and  lots  proposed  as  part  of  the  Project.  The  post-opening 
monitoring  also  will  include  the  annual  reporting  of  parking  utilization  for  each 
parking  garage  and  parking  lot.  This  will  be  done  through  an  inventory  to  be 
conducted  for  a  representative  weekday  midday  period  when  it  can  reasonably  be 
assumed  that  the  combined  peak  parking  demand  for  employees,  residents,  and 
visitors  would  occur.  As  part  of  the  summary  report  to  be  provided  to  the  City,  a 
status  summary  of  the  Mobility  Management  Plan  in  place  at  the  Site  also  will  be 
provided.  In  keeping  with  standard  practices  for  the  City  of  Somerville,  all  of  the 
monitoring  outlined  above  will  occur  during  the  months  of  April/May  or 
September/October,  unless  other  time  periods  are  pre-approved  by  the  City. 

2.8.1  MassDOT  Traffic  Monitoring  Program 

In  addition  to  the  local  monitoring  program  outlined  above,  the  Proponent  also  will 
conduct  annual  post-opening  data  collection  and  surveys  for  five  years  starting  six 
months  after  the  occupancy  of  the  full  development.  This  will  consist  of  24-hour 
automatic  traffic  recorder  counts  at  each  Site  driveway  and  turning  movement 
counts  at  mitigated  intersections  and  site  driveways.  This  will  include  analysis  of  the 
traffic  signals  to  be  included  in  the  new  adaptive  signal  system  proposed  as  part  of 
this  Project.  Updated  transit  ridership  data  also  will  be  provided  in  conjunction  with 
each  count  interval.  Surveys  of  site  employees  and  patrons  also  will  be  conducted 
through  coordination  with  the  newly  established  "Assembly  Connect"  Transportation 
Management  Association.  This  information  will  be  summarized  in  reports  to  be 
submitted  to  MassDOT  on  an  annual  basis  so  that  the  results  of  this  monitoring 
program  can  be  compared  to  the  analysis  presented  as  part  of  this  Project's  MEPA 
review  process. 


Transportation 

2-24 


\\vhb\proj\Wat-LD\1 4000.00  5  MiddlesexAv  Somerville\graphics\FIGURES\Networks Sullivan  Square.dwg 


(§)  Signalized  Intersection 


Not  to  Scale 


Figure  2.1 

2017  Existing  Conditions:  Sullivan  Square 
Weekday  Morning  Peak  Hour  Traffic  Volume  Networks 
5  Middlesex  Avenue 
Somerville,  Massachusetts 
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Figure  2.2 

2017  Existing  Conditions:  Sullivan  Square 
Weekday  Evening  Peak  Hour  Traffic  Volume  Networks 
5  Middlesex  Avenue 
Somerville,  Massachusetts 
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Figure  2.3 

2024  No  Build  Conditions:  Sullivan  Square 
Weekday  Morning  Peak  Hour  Traffic  Volume  Networks 
5  Middlesex  Avenue 
Somerville,  Massachusetts 
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Figure  2.4 

2024  No  Build  Conditions:  Sullivan  Square 
Weekday  Evening  Peak  Hour  Traffic  Volume  Networks 
5  Middlesex  Avenue 
Somerville,  Massachusetts 
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Figure  2.5 

2024  Build  Conditions:  Sullivan  Square 
Weekday  Morning  Peak  Hour  Traffic  Volume  Networks 
5  Middlesex  Avenue 
Somerville,  Massachusetts 
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Figure  2.6 

2024  Build  Conditions:  Sullivan  Square 
Weekday  Evening  Peak  Hour  Traffic  Volume 
Networks  5  Middlesex  Avenue 
Somerville,  Massachusetts 
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Figure  2.7 

Proposed  Adaptive  Signal  System 
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Summary  of  Mitigation  Measures/Draft 
Section  61  Findings 

As  required  by  the  DEIR  Certificate,  and  in  accordance  with  301  CMR  11.07(6)(k),  this 
chapter  provides  a  summary  of  proposed  mitigation  measures  and  draft  Section  61 
Findings  for  each  agency  action  to  be  taken  on  the  Project. 

3.1  Mitigation  Summary 

The  Proponent,  where  practicable,  will  mitigate  or  compensate  for  unavoidable 
impacts.  This  section  provides  a  summary  of  impacts  from  and  mitigation  required 
for  implementation  of  the  Project.  Table  3.1  summarizes  the  Proponent's  mitigation 
commitments  and  implementation  schedule.  All  costs  are  anticipated  to  be  borne  by 
the  Proponent  unless  otherwise  indicated. 

Table  3.1  Summary  of  Mitigation  Measures 

Category  ]  Mitigation  Measure   j  Schedule 


D ev e I opment  I mpact  Mitig ation1 


Estimated  $7.9  million  Housing  Linkage  Fee 

Estimated  $1.9  million  Jobs  Creation  and  Retention  Linkage  fee 

Estimated  $7.3  million  to  contribute  to  offsite  infrastructure 

Public  Benefit  Payments  including: 

■  $0.3  per  square  foot  Transit  Contribution  to  defray  the  cost  of  transit  and  other 
mobility  improvements  to  be  made  by  the  City. 

■  $1.6  per  square  foot  Area  Enhancement  Fund  Contribution2  to  ensure  that 
Assembly  Square's  revitalization  and  redevelopment  can  address  additional 
public  realm  improvement  needs. 

Subject  to  change  based  on  final  Development  Covenant  to  be  executed  by  the  Proponent  and  City  of  Somerville.  A  draft  of  the 
Development  Covenant  is  provided  herein  under  Appendix  E  and  provides  more  specific  detail  on  the  implementation  of  each 
mitigation  measure.  Timing  subject  to  continued  negotiation  with  the  City  of  Somerville. 

Per  the  draft  Development  Covenant  in  Appendix  E,  it  is  anticipated  that  the  City  will  dedicate  the  Area  Enhancement  and 
Offsite  Infrastructure  Contributions  to  public  realm  improvements  and  infrastructure  upgrades  of  public  property  in  and  around 
Assembly  Square,  with  the  intention  of  allocating  a  substantial  portion  of  the  funding  towards:  (a)  improvements  to  Draw  7  Park 
and/or  Foss  Park;  (b)  lighting  and  other  improvements  to  the  Kensington  Underpass;  (c)  highway  sound  barriers;  and  (d) 
improvements  to  transit  infrastructure  nearby  the  Project. 
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Category 

Mitigation  Measure 

Schedule 

■  $2.0  per  square  foot  Offsite  Infrastructure  Contribution3  to  ensure  that 

Assembly  Square's  revitalization  and  redevelopment  can  address  additional 
infrastructure  needs. 

■  $2.0  per  square  foot  Future  Phase  Contribution  for  the  City  to  allocate  at  their 
discretion  for  transit,  infrastructure,  or  area  enhancement  improvements. 

Land  Alteration 

Consider  further  reductions  in  impervious  coverage  and  tree  protection  as  design 
progresses. 

During  design 

Traffic  and  Transportation 

Install  an  adaptive  traffic  signal  system  including  the  following  ten  locations: 

■  Mystic  Avenue  (Route  38)  at  1-93  Southbound  Off-Ramp  U-Turn 

■  Mystic  Avenue  (Route  38)  at  Grand  Union  Boulevard  /  Lombardi  Way 

■  Lombardi  Way  at  1-93  Southbound  Off-Ramp 

■  Broadway  at  Lombardi  Way  /  Mt.  Vernon  Street 

■  Route  28  at  Grand  Union  Boulevard 

■  Route  28  at  Middlesex  Avenue 

■  Foley  Street  at  Middlesex  Avenue 

■  Foley  Street  at  Grand  Union  Boulevard 

■  Revolution  Drive  at  Grand  Union  Boulevard 

■  Mystic  Avenue  at  Revolution  Drive 

During  construction 

Implement  the  following  Transportation  Demand  Management  Measures: 

During  and  Post- 

■  Provide  an  on-site  and  dedicated  Transportation  Management  Coordinator  to 
facilitate  and  assist  with  the  various  TDM  measures 

■  Become  an  active  member  of  the  Assembly  Square  TMA 

■  Providing  a  new  "Hubway"  bike-share  station  within  the  Project  Site 

■  Implement  additional  TDM  measures  as  summarized  in  the  Mobility 
Management  Plan. 

construction 

Conduct  annual  travel  surveys  through  the  on-site  TDM  coordinators  to  be 
appointed  as  outlined  above.  These  surveys  will  be  developed  through 
consultation  with  the  City  to  determine  the  number  of  Site  employees  utilizing 
public  transportation,  those  traveling  to  the  Site  by  private  automobile,  and  those 
using  car-sharing  services.  Employees  also  will  be  surveyed  to  identify  those  that 
bike  or  walk  to  and  from  work.  The  required  MassDOT  post-opening  monitoring 
program  also  requires  Site  employee  and  patron  surveys  to  be  conducted  through 
coordination  with  the  newly  established  "Assembly  Connect"  Transportation 
Management  Association.  Both  the  local  and  MassDOT-required  surveys  will  be 
coordinated  to  maximize  the  efficiency  and  benefits  of  this  effort. 

Post-construction 

Per  the  draft  Development  Covenant  in  Appendix  E,  the  City  intends  to  dedicate  the  Area  Enhancement  and  Offsite 
Infrastructure  Contributions  to  public  realm  improvements  and  infrastructure  upgrades  of  public  property  in  and  around 
Assembly  Square,  with  the  intention  of  allocating  a  substantial  portion  of  the  funding  towards:  (a)  improvements  to  Draw  7  Park 
and/or  Foss  Park;  (b)  lighting  and  other  improvements  to  the  Kensington  Underpass;  (c)  highway  sound  barriers;  and  (d) 
improvements  to  transit  infrastructure  nearby  the  Project. 
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Cateqory 

Mitigation  Measure 

Schedule 

Conduct  biennial  (every  other  year)  counts  of  entering  and  exiting  automobile 
trips  for  each  of  the  parking  garages  and  lots  proposed  as  part  of  the  Project.  The 
post-opening  monitoring  also  will  include  the  annual  reporting  of  parking 
utilization  for  each  parking  garage  and  parking  lot.  This  will  be  done  through  an 
inventory  to  be  conducted  for  a  representative  weekday  midday  period  when  it 
can  reasonably  be  assumed  that  the  combined  peak  parking  demand  for 
employees,  residents,  and  visitors  would  occur.  In  keeping  with  standard  practices 
for  the  City  of  Somerville,  all  of  the  monitoring  outlined  above  will  occur  during 
the  months  of  April/May  or  September/October,  unless  other  time  periods  are 
pre-approved  by  the  City. 

In  addition  to  the  city-required  monitoring  above,  the  Proponent  also  will  conduct 
a  similar  program  for  MassDOT.  This  also  will  involve  annual  post-opening  counts 
and  surveys  for  five  years  starting  six  months  after  the  occupancy  of  the  full 
development.  This  will  consist  of  24-hour  automatic  traffic  recorder  counts  at  each 
Site  driveway  and  turning  movement  counts  at  mitigated  intersections  and  site 
driveways,  including  analysis  of  the  signals  to  be  included  in  the  new  adaptive 
signal  system  proposed  as  part  of  this  Project.  Updated  transit  ridership  data  also 
will  be  provided  in  conjunction  with  each  count  interval.  This  monitoring  will  be 
coordinated  with  the  local  count  program,  and  this  information  will  be 
summarized  in  annual  reports  to  be  submitted  to  MassDOT  so  that  the  results  can 
be  compared  to  the  analysis  presented  as  part  of  this  Project's  MEPA  review 
process. 

Air  Quality  &  Greenhouse  Gas 


Implement  the  following  transportation  mitigation  program  to  help  mitigate  the 
air  quality  impacts  of  Project-related  traffic: 

■  Install  an  adaptive  traffic  signal  system  in  ten  surrounding  locations  resulting 
in  delay  savings  and  related  emissions  reductions;  and 

■  Implement  Transportation  Demand  Management  (TDM)  measures  that  will 
result  in  lower  Project-related  VMT  and  related  emissions  reductions. 

During  construction 

Require  Site  buildings  to  meet  the  MA  State  Building  Code  and  encourage  further 
reductions  in  stationary  source  GHG  emissions  beyond  minimum  code 
requirements  to  the  maximum  extent  practicable. 

During  construction 

Continue  to  evaluate  CHP  and  rooftop  solar  PV  systems  as  Project  design  advances. 

During  design 

Design  Project  buildings  to  be  designed  to  be  "solar  ready"  with  the  appropriate 
structural  capacity  and  electrical  infrastructure  to  incorporate  a  Solar  PV  system  at 
a  future  date. 

During  design 

Climate  Change  Adaptation  and  Resiliency 


To  help  mitigate  the  impact  of  extreme  heat,  consider  the  use  of  a  low-albedo 
roofing  system,  either  in  the  form  of  white  roofing  materials  or  rooftop  solar  PV 
systems. 

During  design 

Construct  a  comprehensive  stormwater  management  system  to  help  mitigate 
stormwater  runoff. 

During  design 

Reduce  vulnerability  to  flooding  due  to  rising  sea  levels  and  changes  in  intensity 
and  frequency  of  storms  by  raising  finished  floor  elevations  for  occupiable  spaces 
above  the  projected  flood  elevations. 

During  design 
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Stormwater 


Construct  LID  stormwater  management  measures  to  reduce  peak  runoff  rates, 
maximize  groundwater  recharge  {if  feasible)  and  improve  water  quality. 

During  construction 

Investigate  additional  LID  techniques  such  as  bioretention,  tree  box  filters, 
bioswales,  and  recycling  roof  runoff  for  irrigation  purposes  as  Site  design 
progresses. 

During  design 

Implement  an  environmentally  sensitive  site  design  that  creates  additional  open 
space  areas  and  significantly  reduces  the  amount  of  on-site  paved  surface  parking 
areas  thereby  re-establishing  components  of  a  natural  water  cycle 
(evapotranspiration,  groundwater  recharge  and  runoff)  on  the  site. 

During  design 

Water  Supply  /  Wastewater  Generation 


Minimize  impact  on  municipal  water  supply  by  minimizing  potable  water 
consumption. 

During  design  and 
operations 

Remove  or  cause  for  removal  a  minimum  of  four  gallons  of  wastewater  to  each 
gallon  created  in  accordance  with  the  City  of  Somerville's  I/I  mitigation  policy  or 
contribute  to  the  City  of  Somerville's  mitigation  fund  in  lieu  of  performing  these 
improvements. 

Solid  and  F 

azardous  Waste 

Promote  and  ensure  special  handling,  dust  control,  and  management  and  disposal  j  During  construction 
of  any  contaminated  environmental  media  to  prevent  construction  delays  and  to 
provide  adequate  protection  to  workers  and  any  nearby  sensitive  receptors. 

Construction  Period  Impacts 

Draft  a  Construction  Management  Plan  ("CMP")  that  includes  detailed  information 
on  construction  activities,  specific  construction  mitigation  measures,  and 
construction  materials  access  and  staging  area  plans  to  minimize  impact  on  the 
surrounding  area. 

Prior  to  construction 

Minimize  the  noise  impact  of  construction  activities  through  the  use  of  mufflers, 
limiting  idling,  and  using  quieter  construction  techniques  when  practicable. 

During  construction 

Implement  the  diesel  reduction  strategies  outlined  in  MassDEP's  Diesel  Engine 
Retrofits  in  the  Construction  Industry:  A  How  to  Guide  (2008),  which  are  to  reduce 
idling;  replace/repower/rebuild  vehicles  and  engines;  retrofit;  and  refuel  through 
compliance  with  Massachusetts'  Anti-Idling  law  (310  CMR  7.11),  MassDEP's  Diesel 
Retrofit  Program  (DRP),  Massachusetts'  Low  Sulfur  Diesel  standards  (301  CMR 

7.05),  U.S.  EPA's  Clean  Air  Nonroad  Diesel  Rule,  and  U.S.  EPA'sTier4  Emissions 
Standards  (40  CFR  part  1039). 

During  construction 

Properly  maintain  and  repair  all  equipment  and  vehicles  to  minimize  exhaust 
emissions,  including  odors. 

During  construction 

Require  contractors  to  reduce  potential  emissions  and  minimize  air  quality 
impacts,  and  to  comply  with  Massachusetts'  Dust,  Odor,  Construction,  and 
Demolition  law  (310  CMR  7.09). 

During  construction 

Utilize  construction  period  erosion  and  sedimentation  control  measures  as 
specified  by  the  Order  of  Conditions  and  the  Stormwater  Pollution  Prevention 

Plan  (SWPPP). 

During  construction 

Provide  on-site  parking  for  construction  workers. 

During  construction 

Maintain  existing  traffic  patterns  to  avoid  full  road  closures  or  detours  during  the 
period  of  construction  improvements. 

During  construction 

Provide  detailed  construction  vehicle  routing  and  staging  and  plans  to  maintain 
acceptable  transportation  operations  around  the  Site  in  the  CMP. 

Prior  to  construction 
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Repair  any  damage  to  adjacent  roadways  caused  by  construction  activity  per 

Town  standards. 

Post  construction 

Implement  a  Construction  Waste  Management  Plan  ("CWMP")  to  comply  with  the 
MA  Construction  and  Demolition  Materials  Waste  Ban  at  310  CMR  19.017. 

During  construction 

Taraet  a  75%  recyclinq/diversion  rate. 

During  construction 

3.2  Draft  Section  61  Findings 

M.G.L  Chapter  30,  Section  61,  requires  that  "[a]ll  authorities  of  the  commonwealth  ... 
review,  evaluate,  and  determine  the  impact  on  the  natural  environment  of  all  works, 
projects  or  activities  conducted  by  them  and  ...  use  all  practicable  means  and 
measures  to  minimize  [their]  damage  to  the  Environment. ...  Any  determination 
made  by  an  agency  of  the  commonwealth  shall  include  a  finding  describing  the 
environmental  impact,  if  any,  of  the  project  and  a  finding  that  all  feasible  measures 
have  been  taken  to  avoid  or  minimize  said  impact."  The  finding  required  by  Section 
61  "shall  be  limited  to  those  matters  which  are  within  the  scope  of  the 
environmental  impact  report,  if  any,  required  ...  [on  a  project]."  M.G.L  Chapter  30, 
Section  62A. 

The  Project  is  subject  to  a  Mandatory  EIR  and  meets  the  following  review  thresholds: 

>  301  CMR  11.03(6)(a)(6)  -  Generation  of  3,000  or  more  NEW  ADT  on 

roadways  providing  access  to  a  single  location;  and 

Table  3.2  includes  a  list  of  anticipated  state  permits,  approvals,  and  reviews. 

Table  3.2  Anticipated  State  Permits 


Agency 

Permit 

Status 

MWRA 

Section  8(m)  Permit 

To  be  submitted  prior  to 
construction 

MassDOT 

Highway  Access  Permit 

To  be  submitted  prior  to 
construction 
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3.2.1  Massachusetts  Water  Resources  Authority  (MWRA) 
8m  Permit 

D  R  AFT  0 N  L  Y 


Findings  Pursuant  to 
MGL  Chapter  30,  Section  61 

PROJECT  NAME:  XMBLY 

PROJECT  LOCATION:  Somerville 

PROJECT  PROPONENT:  CDNV  Assembly,  LLC 

EEA  NUMBER:  15595 

These  findings  for  XMBLY  (the  "Project"),  (EEA  No.  15595),  have  been  prepared  in 
accordance  with  the  provisions  of  M.G.L  c.  30,  Section  61  and  301  CMR  11.00.  On 
XXX,  the  Secretary  of  Energy  and  Environmental  Affairs  issued  a  decision  stating  that 
the  Project's  Final  Environmental  Impact  Report  ("FEIR"),  dated  October  15,  2018, 
adequately  and  properly  complied  with  the  Massachusetts  Environmental  Policy  Act 
("MEPA")  and  its  implementing  regulations. 

Project  Description 

The  Project  will  consist  of  approximately  1.5  million  square  feet  ("MSF")  of  new 
residential  and  commercial  uses  within  five  mixed-use  buildings  surrounding  a 
central  open  space.  Refer  to  Table  1  below  for  the  Project  development  program. 

Table  1  Proposed  Development  Program  Summary 


Block 

Primary  Program  Use  Area1 

Unit  Count 

Block  21A 

Office 

388,000 

- 

Block  21B 

Office 

286,000 

- 

Block  23 

Residential 

330,000 

329 

Block  24 

Office 

162,000 

- 

Block  25 

Residential 

190,000 

160 

Block  26 

Commercial 

140,000 

- 

Total 

1,496,000 

489 

979,000  Commercial 
517,000  Residential 

1  Inclusive  of  all  building  space,  including  mechanical  spaces.  Zoning  Gross  Floor  Area  not  yet  defined. 
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Permit  Requirements 

It  is  anticipated  that  an  8M  permit(s)  will  be  required  from  MWRA  pursuant  to 
Section  8(m)  of  chapter  372  of  the  Acts  of  1984.  Specifically,  water,  sewer,  and  other 
utility  improvements  in  the  vicinity  of  the  MWRA  sewer  and  water  systems. 

Project  Impacts 

During  the  design  phase  of  the  Project,  consideration  was  given  to  avoiding  and 
minimizing  impacts  from  the  Project  to  the  extent  practicable.  The  following 
components  of  the  Project  may  take  place  in  sufficient  proximity  to  the  MWRA 
systems  so  as  to  require  an  8M  permit: 

>  Proposed  roadway/intersection  reconfiguration  at  Mystic  Avenue  and  Middlesex 
Avenue  will  have  curb  realignment  and  roadway  reconstruction  that  will  be 
proximate  to  Section  86  (MWRA  36-inch  water  line). 

>  New  domestic  and  fire  protection  water  services  will  require  crossing  of  Section 
86  in  the  area  of  the  existing  southbound  Middlesex  Avenue  u-turn  to 
northbound  Mystic  Avenue. 

>  The  reconfiguration  of  an  existing  roof  drain  from  the  Project  Site  will  be 
reconfigured  and  repurposed.  This  work  is  expected  to  be  no  closer  to  than  16 
feet  to  Section  86.  The  MWFtA  may  require  an  8(m)  permit  for  this  work  due  to 
the  relative  proximity  of  the  drain  work  to  the  MWRA  water  line.  The  Proponent 
will  review  utility  and  drainage  plans  with  the  MWRA  as  they  are  being 
developed  to  determine  need  for  permit  coverage  at  this  location. 

>  A  new  natural  gas  service  connection  is  proposed  to  connect  to  the  existing  gas 
main  in  Mystic  Avenue  just  north  of  Revolution  Drive  (formerly/aka  New  Road). 
The  gas  line  is  located  adjacent  to  the  Somerville-Medford  Branch  Sewer  and 
will  require  an  8(m)  permit  from  the  MWRA  for  the  installation. 

Mitigation  Measures 

Proposed  work  will  comply  with  MWRA  standard  and  special  permit  terms  and 
conditions,  including: 

>  Coordination  with  the  Agency  to  ensure  no  interference  with  the  MWRA's 
activities  or  operations  on  the  applicable  land. 

>  Opportunity  for  MWRA  review  and  approval  of  proposed  work  as  MWRA  deems 
necessary. 

>  Written  approval  by  MWRA  for  changes  in  work  scope. 

>  No  blasting,  drilling  or  other  activity  that  could  affect  the  integrity  or  operability 
of  MWRA's  property  without  prior  written  approval. 

>  Removal  at  Proponent's  expense,  of  conduits  and/or  appurtenances  installed 
pursuant  to  the  8M  permit,  if  necessary  for  the  operation,  maintenance  or 
replacement  of  MWRA  infrastructure. 
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>  Conducting  of  design,  construction  and  excavation  in  accordance  with  all 
federal,  state  and  local  safety  regulations  including  but  not  limited  to  federal 
OSHA  regulations  (29  CFR  1926)  and  Massachusetts  Department  of  Public  Safety 
regulations  (520  CMR  14.00). 

>  Incorporation  of  appropriate  sheeting  and  shoring  measures  during 
construction  to  protect  the  integrity  of  MWRA's  water  and  sewer  mains,  with  the 
associated  design,  stamped  by  a  Massachusetts  licensed  Professional  Engineer, 
submitted  to  MWRA  prior  to  the  start  of  construction. 

>  Adjust  MWRA  frames  and  covers  to  grade  within  limits  of  work. 

It  is  anticipated  that  construction  of  the  Project  will  commence  in  2019  and  extend 
for  multiple  years.  The  development,  including  off-site  infrastructure  components,  is 
anticipated  to  be  executed  in  phases.  8M  permit(s)  will  be  submitted  as  applicable 
phases  advance. 

Section  61  Findings 

The  potential  environmental  impacts  of  the  Project  and  associated  off-site 
improvements  of  the  XMBLY  development  in  the  DEIR  are  incorporated  by  reference 
into  this  Section  61  Finding.  Throughout  the  planning  and  environmental  review 
processes,  which  have  included  coordination  with  MWRA,  the  Proponent  has 
developed  measures  to  mitigate  impacts  of  the  Project.  With  the  mitigation 
proposed  and  carried  out  in  cooperation  with  state  agencies,  MWRA  finds  that  there 
are  no  significant  unmitigated  impacts. 

For  the  reasons  stated  above,  MWRA  hereby  finds  that  pursuant  to  MGL  c.  30,  §  61, 
the  construction  of  the  Project  as  described  above,  and  with  the  implementation  by 
the  Proponent  of  the  noted  mitigation  measures,  all  practicable  means  and 
measures  will  be  taken  to  avoid  or  minimize  adverse  environmental  impacts  related 
to  the  Project. 


By 


Date 
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3.2.2  Massachusetts  Department  of  T ransportation  (MassDOT) 
Permit  to  Access  State  Highway 


DRAFT  ONLY 


October  15,  2018 
J.  Lionel  Lucien,  P.E. 

Manager  -  Public/Private  Development  Unit 

Massachusetts  Department  of  Transportation,  Highway  Division  -  Boston 
10  Park  Plaza,  Room  4150 
Boston,  MA  02116 

Re:  EEA  No.  15595  -  XMBLY,  Somerville,  MA 

These  findings  for  XMBLY  (the  "Project"),  (EEA  No.  15595),  have  been  prepared  in 
accordance  with  the  provisions  of  M.G.L.  c.  30,  Section  61  and  301  CMR  11.00.  On 
XXX,  the  Secretary  of  Energy  and  Environmental  Affairs  issued  a  decision  stating  that 
the  Project's  Final  Environmental  Impact  Report  ("FEIR"),  dated  October  15,  2018, 
adequately  and  properly  complied  with  the  Massachusetts  Environmental  Policy  Act 
("MEPA")  and  its  implementing  regulations. 

Project  Description 

The  Project  will  consist  of  approximately  1.5  million  square  feet  ("MSF")  of  new 
residential  and  commercial  uses  within  five  mixed-use  buildings  surrounding  a 
central  open  space.  Refer  to  Table  1  below  for  the  Project  development  program. 

Table  1  Proposed  Development  Program  Summary 


Block 

Primary  Program  Use 

Area1 

Unit  Count 

Block  21A 

Office 

388,000 

- 

Block  21B 

Office 

286,000 

- 

Block  23 

Residential 

330,000 

329 

Block  24 

Office 

162,000 

- 

Block  25 

Residential 

190,000 

160 

Block  26 

Commercial 

140,000 

- 

Total 

1,496,000 

979,000  Commercial 
517,000  Residential 

489 

1  Inclusive  of  all  building  space,  including  mechanical  spaces.  Zoning  Gross  Floor  Area  not  yet  defined. 
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Project  Impacts 

The  Project  is  anticipated  to  generate  approximately  13,6387  (6,819  entering  and 
6,819  exiting)  unadjusted  daily  vehicle  trips.  Once  mode  shares  are  applied,  the 
Project  is  anticipated  to  generate  approximately  6,765  (3,386  entering  and  3,379 
exiting)  adjusted  daily  vehicle  trips,  452  (343  entering  and  109  exiting)  morning  peak 
hour  vehicle  trips,  533  (343  entering  and  109  exiting)  evening  peak  hour  vehicle 
trips,  and  344  (181  entering  and  163  exiting)  Saturday  peak  hour  vehicle  trips.  The 
Project  will  generate  approximately  4,732  (2,359  entering,  2,373  exiting)  daily  transit 
trips,  321  (220  entering,  101  exiting)  morning  peak  hour  transit  trips,  348  (91 
entering,  257  exiting)  evening  peak  hour  transit  trips,  and  226  (114  entering  and  112 
exiting)  Saturday  peak  hour  transit  trips.  Approximately  97%  of  the  transit  trips  will 
occur  by  subway  (Orange  Line)  with  only  3%  occurring  by  MBTA  bus  routes. 

Physical  and  Operational  Transportation  Improvements 

The  traffic  study  analysis  indicates  that  depending  on  the  nature  of  a  given  Project 
use,  approximately  15-  to  35-percent  of  the  Project  traffic  will  be  passing  through 
the  Mystic  Avenue/Broadway/Lombardi  Street  interchange  at  the  southwesterly  end 
of  the  Assembly  Square  district.  This  interchange  was  reconstructed  with  significant 
signal  enhancements  as  part  of  the  initial  nearby  Assembly  Square  redevelopment 
project.  However,  to  help  mitigation  any  potential  traffic  impacts  resulting  from  this 
Project,  the  Proponent  is  proposing  to  install  an  adaptive  traffic  signal  system 
including  the  following  ten  locations: 

1)  Mystic  Avenue  (Route  38)  at  1-93  Southbound  Off-Ramp  U-Turn 

2)  Mystic  Avenue  (Route  38)  at  Grand  Union  Boulevard  /  Lombardi  Way 

3)  Lombardi  Way  at  1-93  Southbound  Off-Ramp 

4)  Broadway  at  Lombardi  Way  /  Mt.  Vernon  Street 

5)  Route  28  at  Grand  Union  Boulevard 

6)  Route  28  at  Middlesex  Avenue 

7)  Foley  Street  at  Middlesex  Avenue 

8)  Foley  Street  at  Grand  Union  Boulevard 

9)  Revolution  Drive  at  Grand  Union  Boulevard 

10)  Mystic  Avenue  at  Revolution  Drive 

Each  of  these  locations  is  currently  signalized,  and  interconnected  to  at  least  some 
of  the  other  signals  listed  above,  so  that  they  all  are  operating  in  a  coordinated 
manner  under  peak-period  conditions.  However,  installing  the  updated  adaptive 
signal  equipment  will  allow  these  signals  to  operate  in  a  far  more  flexible,  adaptive 
manner  responding  to  actual  traffic  conditions  continuously  on  a  cycle-by-cycle 
basis.  Adaptive  signal  control  is  a  relatively  new  design  entity,  but  it  has  been  found 
to  be  very  effective,  and  far  more  responsive  than  just  relying  on  predetermined 
signal  timing  programs.  This  new  system  will  help  to  minimize  Project  impacts  while 
helping  to  address  existing  deficiencies  in  this  area.  In  addition  to  the  adaptive 
signal  system,  additional  Transit  Signal  Priority  (TSP)  features  will  be  implemented. 
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Following  discussions  with  the  MBTA  it  also  was  determined  that  the  Proponent  will 
include  TSP  components  with  all  of  the  traffic  signals  listed  above.  This  feature  will 
allow  for  buses  to  receive  either  extended  signal  green  time  or  reduced  red 
(stopped)  time,  depending  on  what  approach  to  an  intersection  they  are  arriving. 

Physical  and  Operational  Transportation  Improvements  -  Middlesex  Avenue 
access  improvements 

A  new  Project  Site  driveway  limited  to  entering  and  exiting  right-turns  will  be 
provided  on  Middlesex  Avenue  due  to  the  existing  landscaped  island  opposite  the 
Site  which  limits  Middlesex  Avenue  to  one-way,  northbound  travel  only  in  this 
area.  To  help  provide  adequate  sight  lines  looking  from  this  driveway  towards 
northbound  Middlesex  Avenue  traffic,  the  easterly  curbline  of  this  roadway  will  be 
shifted  by  up  to  26  feet  to  the  west.  The  Proponent  also  will  consult  with  MassDOT 
to  discuss  additional  options  involving  a  more  significant  shifting  of  the  roadway  as 
requested  by  the  City  of  Somerville. 

Transportation  Demand  Management  (TDM) 

Transportation  Demand  Management  (TDM)  measures  are  most  often  directed  at 
commuter  travel  and  implemented  at  office  sites.  However,  due  to  the  mixed -use 
and  transit-orientated  nature  of  the  Proposed  Project,  there  also  are  opportunities 
to  bring  TDM  programs  to  the  Proposed  Project's  other  land  uses,  including  the 
residential  housing  retail  shops,  restaurants,  and  active  uses.  As  part  of  the  local 
permitting  for  the  Proposed  Project  a  detailed  "Mobility  Management  Plan"  was 
developed  through  consultation  with  the  City  planning  staff.  The  general  content  of 
that  document  is  summarized  below. 

The  Proponent  is  committed  to  becoming  an  active  member  of  the  Assembly  Square 
Transportation  Management  Association.  An  overall  on-site  TDM  coordinator  will  be 
designated  to  oversee  all  TDM  programs  for  each  building  of  the  Proposed  Project, 
and  the  Project  site  in  its  entirety.  The  person(s)  in  this  role  will  coordinate  with  other 
organizations  within  Assembly  Square  to  help  promote  a  reduced  reliance  on  single¬ 
occupant  motor-vehicle  travel  to  the  Project  site. 

General  TDM  measures  to  be  implemented  as  part  of  this  Project  will  involve 
promoting  transit  use  and  facilitating  bicycle  and  pedestrian  travel  both  through  site 
amenities  and  ongoing  practices  and  programs.  These  will  include  providing  bicycle 
racks  and  amenities  and  will  involve  providing  a  new  "Blue  Bikes"  bike-share  station 
within  the  Project  Site.  The  mixed-use  nature  of  the  site  by  itself  also  effectively  will 
function  as  a  TDM  measure.  Specifically,  with  the  variety  of  uses  proposed  both 
within  the  Project  site  and  in  place  in  the  surrounding  area,  the  need  to  travel  off¬ 
site  by  automobile  for  dining  or  shopping  opportunities  will  be  minimize.  With  the 
mixture  of  residences  and  office/lab  uses  it  is  possible  that  some  residents  may 
specifically  choose  to  work  on  site  due  to  it  also  being  their  place  of  employment, 
further  reducing  the  need  for  vehicular  travel. 
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Monitoring  Program 

As  required  by  the  City  of  Somerville,  the  Proponent  will  conduct  annual  travel 
surveys  through  the  on-site  TDM  coordinators  to  be  appointed  as  outlined  above. 
These  surveys  will  be  developed  through  consultation  with  the  City  to  determine  the 
number  of  Site  employees  utilizing  public  transportation,  those  traveling  to  the  Site 
by  private  automobile,  and  those  using  car-sharing  services.  Employees  also  will  be 
surveyed  to  identify  those  that  bike  or  walk  to  and  from  work. 

Following  the  opening  of  the  Site,  the  Proponent  will  conduct  biennial  (every  other 
year)  counts  of  entering  and  exiting  automobile  trips  for  each  of  the  parking  garages 
and  lots  proposed  as  part  of  the  Project.  The  post-opening  monitoring  also  will 
include  the  annual  reporting  of  parking  utilization  for  each  parking  garage  and 
parking  lot.  This  will  be  done  through  an  inventory  to  be  conducted  for  a 
representative  weekday  midday  period  when  it  can  reasonably  be  assumed  that  the 
combined  peak  parking  demand  for  employees,  residents,  and  visitors  would  occur. 
In  keeping  with  standard  practices  for  the  City  of  Somerville,  all  of  the  monitoring 
outlined  above  will  occur  during  the  months  of  April/May  or  September/October, 
unless  other  time  periods  are  pre-approved  by  the  City. 

In  addition  to  the  local  monitoring  program  outlined  above,  the  Proponent  also  will 
conduct  annual  post-opening  data  collection  and  surveys  for  five  years  starting  six 
months  after  the  occupancy  of  the  full  development.  This  will  consist  of  24-hour 
automatic  traffic  recorder  counts  at  each  Site  driveway  at  mitigated  intersections 
and  site  driveways.  This  will  include  analysis  of  the  traffic  signals  to  be  included  in 
the  new  adaptive  signal  system  proposed  as  part  of  this  Project.  Updated  transit 
ridership  data  also  will  be  provided  in  conjunction  with  each  count  interval.  Surveys 
of  site  employees  and  patrons  also  will  be  conducted  through  coordination  with  the 
newly  established  "Assembly  Connect"  Transportation  Management  Association. 

This  information  will  be  summarized  in  reports  to  be  submitted  to  MassDOT  on  an 
annual  basis  so  that  the  results  of  this  monitoring  program  can  be  compared  to  the 
analysis  presented  as  part  of  this  Project's  MEPA  review  process. 

Construction  Management  Plan 

The  Proponent  has  begun  development  of  a  detailed  construction  management 
plan  ("CMP")  that  will  address  the  temporary  transportation  impacts  of  the  project. 
Typically  included  in  a  CMP  is  a  clear  explanation  of  the  phasing  and  timing  of 
construction.  Included  are: 

>  Estimates  of  the  number  of  workers  on  the  site  by  phase; 

>  The  associated  expected  amount  of  construction  traffic; 

>  Construction  vehicle  routing  and  staging; 

>  Site  entrance  and  egress  points;  and 

>  An  explanation  of  how  roadway  operations,  bicycle  and  pedestrian  activities 
will  be  maintained  throughout  the  construction  period. 
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The  Proponent  is  committed  to  developing  the  CMP  in  concert  with  the  City  of 
Somerville  and  MassDOT. 

Construction  Vehicle  Traffic 

Construction  vehicles  will  be  necessary  to  move  construction  materials  to  and  from 
the  Project  Site.  Every  effort  will  be  made  to  reduce  noise,  control  fugitive  dust,  and 
minimize  other  disturbances  associated  with  construction  traffic.  Truck  staging  and 
laydown  areas  for  the  Project  will  be  carefully  planned. 

Pedestrian  Access  during  Construction 

The  Project  is  committed  to  ensuring  that  pedestrian  and  bicycle  accommodations 
of  equivalent  width,  quality,  and  accessibility  be  provided  and  protected  throughout 
construction.  All  temporary  sidewalk  and/or  bike  lane  accommodations  will  be 
treated  as  a  normal  sidewalk  and  bike  lane  with  regards  to  winter  weather 
operations  (clearing  of  snow  and  ice)  and  extreme  rain  events  (prevent/resolve  large 
puddles),  to  the  extent  feasible.  During  construction,  the  Project  will  aim  to  not  close 
any  sidewalks  and/or  bike  lanes,  but  will  relocate  and/or  protect  such  facilities, 
including  key  destinations  such  as  Assembly  Row,  Partners  Health  Care,  and  Stop 
and  Shop.  As  the  Project  advances  in  design  and  moves  into  construction,  the 
General  Contractor  will  identify  changes  required  in  any  bicycle  and/or  pedestrian 
routes  as  part  of  the  CMP. 

Findings 

MassDOT  finds  that  the  environmental  impacts  resulting  from  construction  of  the 
Project  are  those  impacts  described  in  the  Draft  and  Final  Environmental  Impact 
Report,  which  will  be  updated  as  necessary  in  permit  applications  submitted  for 
compliance  with  federal  and  state  environmental  laws. 

Further,  MassDOT  finds  that,  with  implementation  of  the  mitigation  measures 
described  herein,  all  feasible  means  and  measures  will  have  been  taken  to  avoid  or 
minimize  adverse  impacts  to  the  environment  relating  to  construction  and  operation 
of  the  proposed  Project.  Appropriate  conditions  will  be  included  in  permits  issued 
for  the  Project  to  ensure  implementation  of  the  mitigation  measures. 


By 


Date 
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3.2.3  MEPA  GHG  Self-Certification  Letter 

In  accordance  with  the  MEPA  GHG  Policy,  the  Proponent  will  provide  a  self- 
certification  to  the  MEPA  Office  signed  by  an  appropriate  professional  (e.g., 
engineer,  architect,  transportation  planner,  general  contractor)  following  completion 
of  construction  to  demonstrate  that  the  stationary  source  GHG  emissions  have  been 
mitigated.  A  draft  commitment  letter  for  this  self-certification  submission  is  provided 
below. 


DRAFT  ONLY 


October  15,  2018 

Secretary  Matthew  A.  Beaton 

Executive  Office  of  Energy  &  Environmental  Affairs 

100  Cambridge  Street,  Suite  900 

Boston,  MA  02114 

ATTN:  Deirdre  Buckley,  Director,  MEPA  Office 

Re:  Letter  of  Commitment  for  Stationary  Source  Greenhouse  Gas  Emissions 

Self-Certification 

EA  No.  15595-  XMBLY,  Somerville,  MA 
Dear  Secretary  Beaton  and  Director  Buckley: 

On  behalf  of  CDNV  Assembly,  LLC,  VHB  has  prepared  a  summary  of  the  estimated 
reduction  in  overall  energy  use  and  stationary  source  Greenhouse  Gas  (GHG) 
emissions  for  the  XMBLY  Project  located  at  5  Middlesex  Avenue  in  Somerville, 
Massachusetts  (the  "Project"). 

In  accordance  with  the  current  MEPA  Greenhouse  Gas  Emissions  Policy  and  Protocol 
(the  "GHG  Policy")  dated  May  2010,  the  stationary  source  GHG  assessment  was 
provided  to  the  MEPA  Office  as  part  of  the  Draft  Environmental  Impact  Report  (the 
"DEIR")  filed  on  May  31,  2018.  The  design  case  assumed  building  design  and  system 
improvements  that  would  result  in  energy  reductions,  in  accordance  with  the  GHG 
Policy. 

The  energy  conservation  measures  for  the  full  build-out  of  the  Project  are  estimated 
to  reduce  the  overall  energy  use  by  25.4  percent  resulting  in  a  23.5  percent 
reduction  in  stationary  source  CO2  emissions  when  compared  to  the  baseline  case. 
The  following  table  presents  the  estimated  energy  savings  and  C02  emissions 
reductions  for  the  Project. 
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Energy  Consumption  (MMBtu/yr)  C02  Emissions  (tons/yr)1 


Building  Name 

Base 

Case2 

Design 

Case 

Percent 

Savings 

Base 

Case2 

Design 

Case 

Percent 

Reduction 

Block  21A 

17,545 

13,688 

22.0% 

1,593.9 

1,285.5 

19.3% 

Block  21B 

30,636 

21,833 

28.7% 

2,582.1 

1,686.3 

34.7% 

Block  23 

13,206 

9,703 

26.5% 

1,099.7 

912.5 

17.0% 

Block  25 

7,644 

6,030 

21.1% 

637.8 

560.5 

12.1% 

Block  26 

14,196 

10,797 

23.9% 

1,259.4 

1,043.8 

17.1% 

Total 

83,227 

62,051 

25.4% 

7,172.9 

5,488.5 

23.5% 

1  tons/yr  =  short  tons  per  year 

2  The  Base  Case  represents  current  Base  Energy  Code  IECC  2015  and  ASHRAE  90.1-2013  standards. 


The  building  energy  model  results/energy  savings  and  estimated  stationary  source 
GHG  emissions  reductions  are  preliminary.  Following  completion  of  construction  of 
each  element,  the  Proponent  will  submit  a  self-certification  to  the  MEPA  Office, 
signed  by  an  appropriate  professional,  which  identifies  the  as-built  energy 
conservation  measures  and  documents  the  stationary  source  GHG  emissions 
reductions  from  the  baseline  case. 

If  you  have  any  questions,  please  contact  me  at  (617)  607-2973  or  via  e  mail  at 
slattrell@vhb.com. 


Very  truly  yours, 

VANASSE  HANGEN  BRUSTLIN,  INC. 


Seth  Lattrell 
Environmental  Planner 
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Response  to  DEIR  Comments 

This  chapter  presents  responses  to  the  MEPA  Certificate  on  the  DEIR  and  all  public 
comments  received  on  the  DEIR.  Copies  of  the  DEIR  Certificate  and  each  comment 
letter  received  during  the  public  review  period  of  the  DEIR  are  included  in  this 
chapter.  Each  letter  is  assigned  a  number,  as  listed  in  Table  4-1.  Where  appropriate, 
reference  is  made  to  corresponding  section  of  the  FEIR. 

Table  4-1  List  of  DEIR  Comment  Letters 


Letter 

No. 

Commenter 

Affiliation 

Date  Received 

ENF  Comments 

. 

WmWmm,  i 

C 

Secretary  Matthew 
Beaton 

Executive  Office  of  Energy  and  Environmental 
Affairs/MEPA  Office 

July  27,  2018 

1 

J.  Lionel  Lucien 

Massachusetts  Department  of  Transportation 

July  20,  2018 

2 

Paul  F.  Ormond 

Massachusetts  Department  of  Energy  Resources 

July  21,  2018 

3 

Bethany  Card 

Massachusetts  Water  Resources  Authority 

July  20,  2018 

4 

Marc  D.  Draisen 

Metropolitan  Area  Planning  Council 

July  20,  2018 

5 

Patrick  Herron 

Mystic  River  Watershed  Association 

July  20,  2018 

6 

Brad  Rawson 

Somerville  Mayor's  Office  of  Strategic  Planning  8i 
Community  Development 

July  20,  2018 

7 

David  Dahlbacka 

Resident 

July  20,  2018 

8 

Fred  Berman 

Resident 

July  20,  2018 

9 

Jane  Fair  Bestor 

Resident 

July  20,  2018 

10 

Wig  Zamore 

Resident 

July  22,  2018 

11 

Lynn  McWhood 

Resident 

July  16,  2018 
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DEIR  Certificate 


Comment  C.l 

The  FEIR  should  provide  a  full  and  self-contained  description  and  analysis  of  the 
project  for  the  MEPA  record.  It  should  provide  additional  narrative  to  explain  and 
support  the  analysis  of  the  project's  impacts  and  adequately  describe  proposed 
mitigation,  and  extract  relevant  documentation  and  tables  from  technical  appendices 
to  supplement  the  narrative. 

Response 

Refer  to  Chapter  1,  Project  Summary,  for  additional  detail  on  the  anticipated  impacts 
of  the  Project,  and  Chapter  3,  Summary  of  Mitigation/Draft  Section  61  Findings,  for  a 
description  of  associated  mitigation. 

Comment  C.2 

The  DEIR  also  referenced  off-site  infrastructure  mitigation  payments  to  the  City,  noting 
that  the  funds  may  be  used  to  implement  measures  to  mitigate  project  impacts. 

Absent  a  commitment  from  the  City  to  use  the  funds  to  implement  specific  measures 
that  will  mitigate  project  impacts,  the  FEIR  should  propose  a  comprehensive  mitigation 
package  that  is  commensurate  with  the  project  development. 

Response 

Refer  to  Chapter  3,  Summary  of  Mitigation/Draft  Section  61  Findings,  for  a 
description  of  associated  mitigation. 

Comment  C.3 

The  FEIR  should  include  a  draft  of  the  development  covenant,  or,  it  should  identify  the 
timeframe  for  development  and  provide  a  discussion  regarding  the  off-site 
infrastructure  mitigation  measures  the  Proponent  will  implement  and/or  fund. 

Response 

A  copy  of  the  Project's  draft  Development  Covenant  with  the  City  of  Somerville  is 
provided  in  Appendix  E. 

Comment  C.4 

The  FEIR  should  include  an  updated  description  of  the  proposed  project  and  describe 
any  changes  to  the  project  since  the  filing  of  the  DEIR.  It  should  provide  an  updated 
estimate  of  potential  environmental  impacts.  The  FEIR  should  include  updated  site 
plans  for  existing  and  post-development  conditions  at  a  legible  scale.  The  plans  should 
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identify  all  off-site  work  and  improvements  associated  with  the  project,  including 
proposed  traffic  mitigation  measures,  utilities  (including  sewer  and  water),  and 
stormwater  management  features.  The  FEIR  should  provide  a  brief  description  and 
analysis  of  applicable  statutory  and  regulatory  standards  and  requirements,  and 
describe  how  the  project  will  meet  those  standards.  It  should  include  a  list  of  required 
State  Permit  Financial  Assistance,  or  other  State  approvals  and  provide  an  update  on 
the  status  of  each  of  these  pending  actions. 

Response 

Refer  to  Chapter  1,  Project  Summary,  and  associated  Chapter  1  figures. 

Comment  C.5 

The  FEIR  should  clarify  the  ownership  and  development  plans  for  adjacent  Block  22, 
including  the  potential  timeframe  for  development.  It  should  also  clarify  whether  a 
portion  of  this  parcel  was  subject  to  a  land  transfer  with  the  current  or  former  project 
Proponent. 

Response 

Block  22  (previously  Block  9)  is  owned  by  Federal  Realty  Investment  Trust  ("FRIT") 
and  was  previously  subject  to  a  land  swap  with  the  former  Project  Proponent  in 
connection  with  several  small  parcels  of  land,  as  described  in  Section  1.2  and  Figure 
1.3a  of  the  EENF  and  identified  in  Appendix  G  of  the  DEIR.  The  Proponent  is  not 
aware  of  any  development  plans  or  potential  timeframe  for  development  on  that 
parcel. 

Comment  C.6 

The  Proponent  should  consult  with  MWRA  to  determine  if  the  project  activities  will 
require  a  Section  8(m)  Permit.  The  FEIR  should  clarify  whether  this  permit  is  required 
and  if  so,  it  should  identify  how  impacts  to  MWRA  infrastructure  will  be  avoided, 
minimized,  and  mitigated  during  construction.  The  draft  Section  61  findings  should  be 
updated  as  appropriate.  The  FEIR  should  evaluate  whether  additional  stormwater  flow 
from  Blocks  21,  25,  and  areas  surrounding  Foley  Street  can  be  discharged  to  the  City's 
72-inch  outfall.  Removing  stormwater  flow  from  MWRA's  84-inch  outfall  will  improve 
combined  sewer  overflow  (CSO)  discharge  performance,  decrease  the  risk  of  backwater 
impacts  on  upstream  sewer  systems,  and  will  relocate  stormwater  discharge  from  the 
Mystic  River  basin  to  tidal  water.  I  refer  the  Proponent  to  MWRA's  comment  letter  for 
additional  guidance  on  this  issue. 

Response 

Members  of  the  Project  team  met  with  MWRA  and  have  determined  that  a  Section 
8(m)  permit  is  likely  required.  As  such,  a  draft  Section  61  finding  has  been  included  in 
Chapter  3,  Summary  of  Mitigation/Draft  Section  61  Findings.  Refer  to  the  responses  to 


Response  to  Comments 
4-3 


XMBLY 


Final  EIR 


MWRA  comments  in  Letter  3  for  additional  information  based  on  coordination  by  the 
Proponent  with  the  MWRA. 

Comment  C.7 

The  FEIR  should  include  a  graphic  depicting  and  tabulating  the  area  dedicated  to 
publicly  accessible  open  space.  The  graphic  should  identify  whether  it  consists  of 
hard  scape  (i.e.  sidewalks,  plazas,  etc.)  or  pervious  area.  As  the  full- build  project  is 
proposed  in  phases,  the  FEIR  should  clearly  identify  the  amount  of  open  space  that  will 
be  provided  as  part  of  each  development  phase.  This  should  be  provided  in  graphic 
format  with  supporting  tables  for  each  phase. 

Response 

Refer  to  Figures  1.6a-d  for  open  space  by  phase,  Figure  1.7  for  a  depiction  of 
pervious  land  area,  and  Figure  1.8  for  LID  measures.  Chapter  1,  Project  Summary. 

Comment  C.8 

The  FEIR  should  describe  and  provide  supporting  graphics  that  identify  and  quantify 
(sf)  the  locations  where  green  roofs,  rain  gardens,  permeable  pavers,  and  other  LID 
measures  are  proposed  to  reduce  impervious  area.  The  FEIR  should  clearly  identify  the 
mitigation  measures  the  Proponent  is  continuing  to  implement  to  reduce  impervious 
area  and  should  incorporate  these  measures  in  the  draft  Section  61  Findings. 

Response 

Refer  to  Chapter  1,  Project  Summary. 

Comment  C.9 

The  FEIR  should  include  an  updated  TIAS  prepared  in  conformance  with  the  current 
EEA/MassDOT  Guidelines  for  Transportation  Impact  Assessments.  The  updated  TIAS 
should  address  the  issues  identified  in  Mass  DOT'S  comment  letter  on  the  DEIR. 

Response 

Chapter  2,  Transportation,  documents  the  DEIR's  compliance  with  EEA/MassDOT 
Guidelines  for  Transportation  Impact  Assessments.  Through  consultation  with 
MassDOT  it  was  agreed  that  a  full  updated  Traffic  Impact  and  Access  Study  was  not 
required.  However,  the  transportation  analysis  was  updated  to  include  analysis  of 
the  Sullivan  Square  and  Cambridge  Street/Route  1-93  north  off  ramp  intersections  in 
the  City  of  Boston.  Additional  analysis  (such  as  a  parking  demand  analysis)  also  is 
presented  in  Chapter  2  to  address  specific  comments. 
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Comment  C.IO 

Prior  to  submitting  the  FEIR,  the  Proponent  should  identify  the  anticipated  timeframe 
to  achieve  full  build-out  of  the  project  and  consult  with  MassDOT  to  determine  the 
appropriate  planning  horizon  for  the  TIAS.  The  FEIR  should  include  an  updated  TIAS  as 
appropriate. 

Response 

While  the  prior  EENF  included  a  Phase  1  request  for  waiver,  which  is  no  longer  being 
requested.  As  such,  through  consultation  with  MassDOT  it  was  agreed  that  the 
standard  10-year  analysis  horizon  year  was  appropriate  for  this  Project's 
transportation  analysis.  As  noted  in  the  response  to  Comment  C.9  it  also  was 
determined  through  consultation  with  MassDOT  that  a  fully  updated  Traffic  Impact 
and  Access  Study  was  not  required. 

Comment  C.ll 

The  revised  TIAS  should  include  a  capacity  analyses  that  includes  the  two  study  area 
intersections  located  in  Boston.  The  FEIR  should  include  an  updated  capacity  analyses 
for  the  2024  Build  with  Mitigation  condition  to  reflect  the  implementation  of  the 
adaptive  traffic  control  system.  The  FEIR  should  clearly  identify  the  locations  where  the 
Proponent  is  committing  to  implement  this  system  and  should  revise  the  draft  Section 
61  Findings  accordingly. 

Response 

The  DEIR  transportation  analysis  has  been  expanded  to  include  traffic  volume 
projections  and  capacity  analysis  for  Sullivan  Square  and  the  Cambridge 
Street/Route  1-93  North  intersection. 

The  Proponent  has  agreed  to  expand  the  originally  proposed  adaptive  signal  system 
to  include  an  additional  six  locations,  resulting  in  ten  total  intersections  to  be 
included  in  the  new  system.  The  benefits  of  this  mitigation  are  difficult  to  quantify, 
as  the  Synchro©  software  used  for  the  signalized  capacity  analysis  is  not  capable  of 
modeling  adaptive  control.  The  software  considers  a  fixed  signal  cycle  length  within 
a  standard  coordinated  system,  but  an  adaptive  system  will  have  variable  cycle 
lengths  throughout  any  given  hour.  Because  of  that,  it  is  not  possible  to  compare 
existing  conditions  to  the  proposed  adaptive  scenario,  including  the  TSP.  However, 
previous  comparisons  of  an  existing  operating  adaptive  signal  system  indicate 
delays  can  be  roughly  10-percent  less  than  that  which  would  be  expected  with  a 
standard  coordinated  signal  system.  Regardless,  this  system  should  provide  clear 
benefits,  and  it  will  have  the  ability  to  be  expanded  in  the  future  by  others  if 
necessary.  This  mitigation  commitment  is  documented  in  the  draft  Section  61 
Findings  included  as  part  of  this  FEIR. 
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Comment  C.12 

As  requested  by  MassDOT,  the  FEIR  should  ensure  that  the  presence  of  a  single  traffic 
signal  controller  at  the  McGrath  Avenue/Mystic  Avenue/Fellsway  cluster  has  been 
appropriately  incorporated  into  the  traffic  analyses  and/or  should  update  the  analyses 
as  appropriate. 

Response 

While  there  are  five  different  signalized  intersections  within  this  interchange,  all 
operate  under  a  single  traffic  signal  controller.  This  configuration  was  properly 
analyzed  using  the  same  traffic  signal  phasing  and  timing  plans  recently  utilized  as 
part  of  the  design  process  for  the  new  U-turn  connection.  As  the  analysis  was 
conducted  properly  considering  the  operation  of  this  interchange  as  a  single  entity, 
no  further  analysis  revisions  are  required. 

Comment  C.13 

The  FEIR  should  include  a  summary  of  the  recommendations  identified  in  the  RSAs  to 
improve  the  safety  of  pedestrians,  bicyclists,  and  multi-modal  connections.to  transit.  It 
should  address  whether  each  recommendation  is  being  implemented  by  the  Proponent 
and/or  another  party  and  should  provide  an  update  on  the  schedule  for 
implementation. 

Response 

Chapter  2  includes  a  summary  of  ongoing  design  and  construction  efforts  at 
Wellington  Circle  in  Medford  and  Sullivan  Square  in  Boston.  The  Proponent  also  will 
be  undertaking  two  new  Roadway  Safety  Audits  (RSAs)  as  directed  by  MassDOT.  The 
Proponent  has  committed  to  implementing  short-term  improvements  at  these 
locations  (Route  28  at  Riverside  Avenue  in  Medford  and  Route  28  at  Somerville). 
These  are  expected  to  involve  signage,  striping,  and  other  readily-implemented 
measures  (not  to  exceed  $10,000  per  location)  to  address  pre-existing  concerns  at 
this  location  as  identified  through  the  RSA  review  process.  Furthermore,  the 
Proponent  also  will  be  replacing  the  sidewalks  along  its  frontage  on  the  adjacent 
roadways  as  part  of  the  Site  construction. 

Comment  C.14 

The  FEIR  should  include  appropriate  transit  mitigation  with  corresponding  analysis  to 
ensure  that  Future  Build  conditions  maintain  or  improve  the  MBTA's  policy  Capacity. 
The  evaluation  should  consider  how  connections  to  and  from  the  project  site  can  be 
enhanced  for  the  MBTA  buses  servicing  the  area.  The  FEIR  should  describe  how 
employees,  visitors,  and  residents  will  travel  from  the  site  to  proximate  bus  stops  and 
Assembly  Station;  and  identify  any  measures  necessary  to  provide  a  fully  accessible 
path  of  travel  for  all  users.  The  Proponent  should  consult  with  MassDOT,  MBTA,  MAPC, 
and  the  City  of  Somerville  prior  to  submitting  the  FEIR  to  identify  mitigation  measures 
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to  enhance  transit  service  to  the  site  that  are  consistent  with  the  preliminary  findings 
of  the  LMRWG.  Comments  from  MAPC  note  the  LMRWG  recommends  the 
establishment  of  a  Regional  Mitigation  Fund  in  which  developers  could  deposit 
mitigation  funds  to  support  larger  transportation  improvements.  The  Proponent  should 
consider  provision  of  an  operating  subsidy  commensurate  with  identified  impacts 
which  could  be  directed  to  MassDOT/MBTA  or  to  a  regional  mitigation  fund,  if  one  is 
established. 

Response 

Refer  to  Chapter  2,  Transportation,  for  additional  detail  on  the  transit  mitigation.  The 
Proponent  has  coordinated  with  MassDOT,  MBTA,  MAPC,  and  the  City  of  Somerville 
to  identify  mitigation  measures  to  enhance  transit  service.  As  described  in  Chapter  4, 
Summary  of  Mitigation  Measures/Draft  Section  61  Findings,  the  Proponent  has 
committed  to  contribute  funds  to  the  City  of  Somerville  as  part  of  a  community 
public  benefits  and  improvements  package,  with  measures  to  defray  the  cost  of 
transit  and  other  mobility  improvements  to  be  made  by  the  City.  The  Proponent  and 
MassDOT  have  also  agreed  to  continue  to  coordinate  to  develop  a  transit  mitigation 
package  to  address  infrastructure  improvements  and  overcrowding.  Chapter  2 
provides  additional  details,  including  adaptive  signal  control  and  transit  signal 
priority  ("TSP"),  which  will  enhance  the  operations  of  the  bus  routes  through  the 
Study  Area.  This  would  be  consistent  with  the  preliminary  findings  of  the  LMRWG, 
which  recommends  improvements  to  Route  90.  Route  90  would  benefit  from  the 
adaptive  signal  control  and  TSP  by  directly  passing  through  five  intersections  with 
signal  improvements. 

Comment  C.15 

The  DEIR  has  identified,  at  a  conceptual  level,  a  series  of  on-site  pedestrian  and  bicycle 
improvements.  The  FEIR  should  expand  upon  the  information  presented  in  the  DEIR  to 
demonstrate  a  clear  commitment  to  promotion  of  pedestrian  access  throughout  the 
project  site  and  the  ability  to  accommodate  bicycle  uses.  The  FEIR  should  provide  an 
inventory  of  pedestrian  and  bicycle  facilities  in  the  study  area  and  bicycle  network  in 
the  vicinity  of  the  project  as  requested  in  MassDOT's  comment  letter.  The  FEIR  should 
identify  measures  for  improving  deficient  pedestrian  and  bicycle  facilities  in  the  area 
and  expanding  or  adding  new  pedestrian/bicycle  routes.  The  FEIR  should  identify  and 
commit  to  implementing  improvements  in  any  areas  where  the  pedestrian  network  is 
structurally  deficient  and/or  does  meet  current  codes  for  accessibility.  As  requested  by 
MassDOT,  the  FEIR  should  reevaluate  likely  bicycle  routes  based  on  the  origin- 
destination  of  potential  employees  and  residents  and  identify  and  propose 
improvements  that  encourage  bicycle  travel  to  and  from  the  site. 

Response 

Chapter  2  includes  the  requested  inventory  of  bicycle  and  pedestrian  facilities. 
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Comment  C.16 

The  FEIR  should  describe  the  existing  conditions  at  Foley  Street  and  at  the  Kensington 
Underpass  and  provide  an  update  on  the  implementation  and  schedule  of 
improvements  by  the  Proponent  and/or  others  at  these  locations.  It  should  evaluate 
improvements  to  facilitate  access  between  East  Somerville,  the  project  site,  the 
Community  Path,  and  Assembly  Station.  This  evaluation  should  consider  the  provision 
of  enhanced  wayfinding  signage,  lighting,  new  or  improved  pedestrian  crossings 
and/or  bicycle  lanes,  and  view  corridors  to  encourage  pedestrians  and  bicycle  use  to 
and  through  the  site.  The  FEIR  should  specifically  describe  how  Foley  Street  and  other 
streets  that  form  the  site's  boundaries  will  be  designed  to  encourage  walking  and 
bicycling  to  the  site  and  promote  transit  use  consistent  with  the  site's  proximity  to 
Assembly  Square  station. 

Response 

The  City  of  Somerville  has  recently  secured  funding  to  improve  the  Kensington 
Underpass,  which  is  a  frequently  used  connection  between  Assembly  Square  and  the 
neighborhoods  located  on  the  other  side  of  1-93.  This  project  also  will  improve  the 
connection  from  the  Site  to  the  bus  stop  on  Mystic  Avenue  at  Kensington  Avenue  in 
the  southbound  direction  (Route  95  inbound)  via  an  accessible  pedestrian  walkway 
under  1-93.  Through  the  covenant  with  the  City  of  Somerville  noted  earlier,  the 
Proponent  will  contribute  funds  to  the  City  of  Somerville  which  may  be  used  to 
improve  the  Kensington  Underpass.  In  addition  to  this  contribution  and  funding 
from  other  nearby  development  project,  an  additional  $95,000  in  state  funding  also 
recently  was  secured  as  noted  above.  The  Proponent  will  make  improvements  to  any 
currently  deficient  segments  of  sidewalks  on  the  paths  of  travel  between  the  Project 
and  the  locations  noted  above.  This  will  include  new  sidewalks  to  be  constructed 
around  the  perimeter  of  Block  24  at  the  southwesterly  end  of  the  site  in  conjunction 
with  the  planned  realignment  of  Middlesex  Avenue  at  its  intersection  with  Mystic 
Avenue  northbound.  Some  sections  of  the  sidewalk  in  this  area  is  narrow  and  in 
close  proximity  to  the  adjacent  roadway  traffic.  The  change  noted  above  will  allow 
for  increased  separation  of  pedestrians  and  traffic.  This  change  will  be  beneficial  to 
the  Route  92/95  bus  stop  located  on  the  easterly  side  of  Mystic  Avenue  adjacent  to 
the  Site.  More  detail  regarding  this  project  and  the  overall  pedestrian  connectivity  at 
Assembly  Square  is  provided  in  Chapter  2. 

Comment  C.17 

The  FEIR  should  include  a  summary  of  parking  need  and  supply  for  comparable 
facilities  based  on  multiple  data  sources.  It  should  include  a  shared  parking  analysis  to 
identify  opportunities  for  shared  parking  between  the  office,  retail,  and  restaurant 
users.  As  noted  by  MassDOT  and  MAPC,  this  information  was  requested  in  the  Scope 
on  the  EENF  and  was  not  provided  in  the  DEIR.  Based  on  this  analysis,  the  Proponent 
should  propose  the  minimum  parking  supply  necessary  to  meet  demand. 
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Response 

Chapter  2  contains  a  detailed  parking  supply  and  demand  analysis.  The  analysis 
indicates  that  with  the  full  build-out  of  the  Site  there  will  be  a  calculated  shortfall  of 
397  spaces  compared  to  the  proposed  1,695-space  supply,  almost  all  of  which  is  in 
garage  structures.  This  represents  an  approximately  23-percent  deficit  in  parking. 
Understanding  that  there  can  be  differences  between  calculated  results  and  actual 
conditions,  it  is  clear  from  this  analysis  that  the  proposed  parking  supply  is  not 
excessive.  More  detail  regarding  this  analysis  is  provided  in  Chapter  2. 

Comment  C.18 

The  Proponent  should  consult  with  MassDOT,  the  MBTA,  the  City  of  Somerville,  and 
other  stakeholders  to  discuss  methods  to  reduce  onsite  parking  prior  to  submitting  the 
FEIR.  The  FEIR  should  also  identify  whether  any  of  the  proposed  parking  spaces  will  be 
equipped  with  electric  vehicle  (EV)  charging  stations  and/or  whether  they  will  be 
constructed  as  EV-ready. 

Response 

The  Proponent  met  with  MassDOT  on  September  18,  2018  to  review  its  comments 
on  the  DEIR  and  the  Project  in  general.  A  subsequent  joint  meeting  also  was  held 
with  MassDOT  and  the  MBTA  on  September  27,  2018.  The  Proponent  also  has 
maintained  an  ongoing  dialogue  with  the  City  of  Somerville  through  the  MEPA  and 
local  permitting  processes.  The  Proponent  has  committed  to  installing  electric 
vehicle  (EV)  charging  stations  with  the  initial  Project  construction,  along  with 
additional  spaces  that  will  be  constructed  as  EV-ready  to  account  for  the  likely 
increase  of  electric  cars  in  the  near  future. 

Comment  C.19 

The  DEIR  contained  inconsistencies  within  the  TDM  Plan  narrative  (Section  3.17),  the 
TDM  measures  identified  in  the  Draft  Section  61  Findings  and  Proposed  Mitigation 
(Section  8.1),  and  the  MMP  (Appends  CJ.  The  FEIR  should  address  these 
inconsistencies,  clearly  identify  the  mitigation  measures  which  the  Proponent  will 
commit  to  implementing,  and  incorporate  them  into  the  draft  Section  61  Findings.  The 
FEIR  should  include  an  updated  TDM  program  that  expands  on  the  details  of  the 
proposed  measures  and  makes  firm  commitments  to  adopt  and  implement  specific 
plan  elements.  The  MMP  (Appendix  C  of  the  DEIR)  indicated  that  the  project  will 
achieve  a  vehicle  mode  share  of  50%  or  less,  which  is  inconsistent  with  the  mode 
shares  that  were  identified  in  the  TIAS.  The  FEIR  should  clearly  state  mode  share  goals 
and  discuss  how  the  TDM  program  is  designed  to  meet  these  goals.  The  Proponent 
should  consider  the  additional  TDM  measures  identified  in  comments  from  MAPC  and 
MassDOT.  The  FEIR  should  discuss  how  tenancy  lease  agreements  or  a  Tenant  Manual 
will  be  used  as  a  mechanism  to  ensure  implementation,  maintenance,  and  success  of 
TDM  measures.  Given  the  phased  nature  of  the  project,  TOM  measures  should  be 
implemented  as  different  uses  become  active  rather  than  at  full  occupancy  of  the  site. 
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As  noted  by  MassDOT,  the  phasing  program  should  be  dearly  defined  as  part  of  the 
TDM  program  and  the  monitoring  program.  This  was  requested  in  the  Scope  on  the 
EENF  and  was  not  provided  in  the  DEIR. 

Response 

As  noted  above,  a  detailed  "Mobility  Management  Plan"  (MMP)  was  developed  as 
part  of  the  local  City  of  Somerville  permitting  process.  That  document  contained  a 
comprehensive  transportation  demand  management  plan,  as  well  as  a  proposed 
post-opening  traffic  monitoring  program.  These  portions  of  the  MMP  are  included 
in  Chapter  2,  along  with  an  expanded  traffic  monitoring  program  as  required  by 
MassDOT. 

Comment  C.20 

The  FEIR  should  include  an  updated  transportation  monitoring  program  which  clearly 
defines  the  phasing  program  and  incorporates  the  items  identified  in  MassDOT's 
comment  letter. 

Response 

As  noted  above,  Chapter  2  contains  an  updated  and  expanded  post-opening  traffic 
monitoring  program. 

Comment  C.21 

The  FEIR  should  include  a  revised  GHG  analysis  that  includes  the  additional 
information,  analyses,  and  evaluation  requested  in  DOER's  comment  letter,  which  is 
incorporated  by  reference  into  this  Scope.  The  FEIR  should  clearly  state  modeling 
assumptions,  explicitly  note  which  GHG  reduction  measures  have  been  modeled  and 
which  have  been  accounted  for  in  the  GHG  evaluation.  The  FEIR  should  clarify  which 
building-related  mitigation  measures  the  Proponent  will  construct  and  which  will  be 
the  responsibility  of  the  tenants  and/or  residents.  The  FEIR  should  provide  the  draft 
Tenant  Guidelines  to  confirm  they  support  achievement  of  GHG  reduction  identified  in 
this  Certificate  and  confirm  that  the  modeling  of  elements  specifically  delegated  to  the 
tenant  and/or  residential  fit-out  process  are  consistent  with  those  that  will  be 
mandated  as  minimum  requirements  in  the  Tenant  Guidelines  or  otherwise  address 
how  this  will  be  ensured. 

Response 

A  revised  energy  and  GHG  analysis,  responsive  to  the  comments  in  the  FEIR  Scoping 
Determination  and  DOER's  comment  letter  is  provided  as  Appendix  D.  Appendix  D 
includes  updated  modeling  assumptions,  proposed  GHG  reduction  measures  and 
draft  green  tenant  guidelines. 
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Comment  C.22 

The  Proponent  should  demonstrate  in  the  FEIR  that  it  has  evaluated  and  committed  to 
GHG-reduction  measures  consistent  with  the  GHG  Policy.  I  remind  the  Proponent  that 
the  purpose  of  the  Policy  is  to  demonstrate  consistency  with  the  objectives  of  MEPA 
review;  one  of  which  is  to  document  the  means  by  which  a  project  avoids,  minimizes, 
or  mitigates  Damage  to  the  Environment  to  the  maximum  extent  feasible.  The  FEIR 
should  clarify  which  two  measures  have  been  incorporated  into  the  "Base  Case" 
Scenario  as  required  by  Section  C406.1  of  the  Building  Code  and/or  should  revise  the 
model  accordingly.  As  requested  by  DOER,  the  FEIR  should  consider  scenarios  that 
avoid  trading-off  durable  envelope  assets  for  equipment  and/or  lighting.  The  FEIR 
should  identify  the  aggregate  vertical  envelope  U-value  for  each  of  the  energy  model 
runs  performed  for  the  buildings.  If  the  Preferred  Alternative  does  not  include 
improvements  in  building  envelope  performance,  the  FEIR  should  explain,  in 
reasonable  detail,  why  the  use  of  more  energy  efficient  systems  or  components  which 
could  provide  significant  GHG  reductions,  were  not  selected. 

Response 

A  revised  energy  and  GHG  analysis,  responsive  to  the  comments  in  the  Scoping 
Determination  and  DOER'S  comment  letter  is  provided  as  Appendix  D.  Appendix  D 
specifies  the  two  measures  required  by  Section  C406.1  of  Building  Code  that  are 
included  in  the  updated  Base  Case  and  an  evaluation  of  the  currently  proposed 
building  envelopes. 

Comment  C.23 

The  DEIR  indicated  that  the  Proponent  will  continue  to  evaluate  a  passive  house 
design  for  Block  23  as  the  project  design  advances  but  it  did  not  identify  the  decision 
timeframe  or  criteria  regarding  implementation  of  this  measure.  This  should  be 
clarified  in  the  FEIR  refer  the  Proponent  to  DOER 's  comments  which  identify  financial 
incentives,  rebates,  and  Alternative  Energy  Credits  (AECs)  that  can  be  leveraged  to 
incorporate  passive  house  design  measures  into  the  project  design.  The  Proponent 
should  reevaluate  the  passive  house  cost  analysis  to  include  the  identified  incentives.  If 
the  residential  units  will  be  rental  units,  the  FEIR  should  investigate  a  leasing  strategy 
which  could  profit  from  the  reduced  utility  costs  identified  in  DOER's  comment  letter. 
The  FEIR  should  provide  conceptual  roof  plans  that  identify  the  location  of  potential 
solar  PV  and  rooftop  HVAC  equipment  and  other  appurtenances.  The  plans  and 
accompanying  table  should  identify  the  extent  of  the  roof  that  is  required  to  be  "solar 
ready"  in  order  to  comply  with  Building  Code  requirements  and  the  maximum  usable 
roof  area  for  a  solar  installation.  The  FEIR  should  also  include  a  revised  CHP  analysis. 
The  Proponent  should  consult  with  DOER  prior  to  preparing  the  revised  CHP  analysis. 

Response 

A  revised  renewable  energy,  alternative  energy,  and  passive  house  analysis, 
responsive  to  the  comments  in  the  Certificate  and  DOER's  comment  letter,  is 
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provided  as  Appendix  D.  Appendix  D  re-evaluates  and  expands  upon  the  potential 
inclusion  of  passive  house  in  light  of  available  incentives,  provides  further 
information  on  building  rooftops  and  "solar  readiness",  and  presents  a  revised  CHP 
analysis. 

Comment  C.24 

The  FEIR  should  provide  an  updated  analysis  and  discussion  of  vulnerabilities  of  the 
site  to  the  potential  effects  of  climate  change,  including  Sea  level  rise,  increased 
frequency,  and  intensity  of  precipitation  events,  and  extreme  heat  events.  Based  on  the 
findings  of  the  City  of  Somerville's  Climate  Change  Vulnerability  Assessment  (June 
2017)  and  considering  the  level  of  acceptable  risk  to  the  expected  project  lifetime,  the 
FEIR  should  evaluate  how  the  project  may  be  directly  or  indirectly  impacted  by 
predicted  sea  level  rise,  increasing  storm  intensities,  and  extreme  heat  events.  The  FEIR 
should  discuss  why  a  specific  scenario  (or  scenarios)  was  selected  for  evaluation  and 
identify  the  extent  of  inundation  areas  on-site,  and  indicate  how  the  project  will  be 
designed  to  mitigate  this  impact  or  to  facilitate  adaptation  responses,  if  applicable. 

The  analysis  provided  in  the  FEIR  should  also  demonstrate  that  the  drainage  system  is 
designed  to  avoid  exacerbating  flooding  of  the  site  and  adjacent  properties.  I  refer  the 
Proponent  to  comments  from  the  Mystic  River  Watershed  Association  (MyRWA)  which 
indicate  that  the  Assembly  Row  area,  and  its  important  transit  assets,  may  be 
vulnerable  to  flooding,  which  could  affect  access  to  and  from  the  site.  The  Proponent 
should  also  consider  impacts  on  the  proposed  structures,  building  entry  and  exit  points, 
roadways  that  both  provide  access  to  and  traverse  the  site,  public  and  private  on-site 
utilities,  and  first  floor  uses. 

Response 

An  updated  summary  of  the  Project's  resiliency  approach  is  provided  in  Chapter  1, 
Project  Summary. 

Comment  C.25 

According  to  the  DEIR,  construction  of  the  Project  will  commence  in  the  second  quarter 
of  2019.  The  DEIR  did  not  identify  the  anticipated  duration  or  schedule  for  subsequent 
phases.  This  should  be  clarified  in  the  FEIR.  The  FEIR  should  also  update  the  phasing 
figures  to  identify  how  pedestrian  and  bicyclist  access  to  and  through  the  project  site 
to  key  destinations  such  as  proximate  bus  stations,  Assembly  Square  station,  and  the 
Kensington  Underpass  will  be  maintained  during  construction. 

Response 

The  Project  will  commence  construction  with  the  residential  Block  23  and  will  set  the 
framework  of  the  new  infrastructure  and  roads  for  the  initial  phase  in  the  second 
quarter  of  2019.  Prior  to  the  certificate  of  occupancy  for  Block  23,  the  adjacent  Road 
L,  Road  K  and  the  majority  of  the  public  open  space  will  be  completed.  The 
subsequent  phases  of  the  Project  have  the  flexibility  to  allow  for  any  of  the 
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remaining  Blocks  to  be  constructed  based  on  market  demand.  It  is  anticipated  that 
the  commercial  use  Block  21  and  parking  garage  will  follow  the  initial  residential 
Block  23. 

Refer  to  Chapter  1,  Project  Summary,  for  updated  phasing  figures  identifying  how 
pedestrian  and  bicyclist  access  to  and  through  the  Project  Site  will  be  maintained 
during  construction. 

Comment  C.26 

The  FEIR  should  describe  potential  construction  period  dewatering  requirements., 
discuss  how  dewatering  will  be  conducted  in  a  manner  consistent  with  applicable 
regulations/guidelines,  and  identify  any  necessary  permits. 

Response 

The  Project  will  comply  with  the  U.S.  EPA's  National  Pollutant  Discharge  Elimination 
System  for  stormwater  discharges  from  construction  sites. 

Comment  C.27 

The  FEIR  should  include  a  separate  chapter  summarizing  proposed  mitigation 
measures.  This  chapter  should  also  include  draft  Section  61  Findings  for  each  State 
Agency  that  will  issue  permits  for  the  project.  The  FEIR  should  contain  clear 
commitments  to  implement  mitigation  measures,  estimate  the  individual  costs  of  each 
proposed  measure,  identify  the  parties  responsible  for  implementation  (either  funding 
design  and  construction  or  performing  actual  construction),  and  contain  a  schedule  for 
implementation.  The  mitigation  implementation  schedule  should  clearly  note  how 
mitigation  will  be  provided  in  relation  to  project  phasing;  for  example,  tying 
commitments  to  either  completion  of  project  square  footages  or  generation  of  a 
specific  number  of  traffic  trips  based  upon  project  build  out. 

Response 

Refer  to  Chapter  3,  Summary  of  Mitigation/Draft  Section  61  Findings.  In  summary,  the 
proposed  internal  roadway  infrastructure  will  be  constructed  in  conjunction  with  the 
initial  Site  development.  The  design  of  the  adaptive  signal  system  will  commence 
following  the  completion  of  the  MEPA  review  process,  with  the  system  being 
operational  prior  to  the  occupancy  of  the  first  new  office  building  on  the  Site. 

Comment  C.28 

In  order  to  ensure  that  all  GHG  emissions  reduction  measures  adopted  by  the 
Proponent  in  the  Preferred  Alternative  are  actually  constructed  or  performed,  I  require 
proponents  to  provide  a  self-certification  to  the  MEPA  Office  indicating  that  all  of  the 
required  mitigation  measures,  or  their  equivalent,  have  been  completed.  Specifically,  I 
will  require,  as  a  condition  of  a  Certificate  approving  an  FEIR,  that  following 
completion  of  construction  of  each  building  and/or  phase  the  Proponent  provide  a 
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certification  to  the  MEPA  Office  signed  by  an  appropriate  professional  (e.g.,  engineer, 
architect,  transportation  planner,  general  contractor)  indicating  that  all  of  the 
mitigation  measures  proposed  in  the  FEIR  have  been  incorporated  into  the  building 
and/or  phase.  Alternatively,  the  Proponent  may  certify  that  equivalent  emissions 
reduction  measures  that  collectively  are  designed  to  reduce  GHG  emissions  by  the 
same  percentage  as  the  measures  outlined  in  the  FEIR,  based  on  the  same  modeling 
assumptions,  have  been  adopted.  The  certification  should  be  supported  by  plans  that 
clearly  illustrate  where  GHG  mitigation  measures  have  been  incorporated.  The 
commitment  to  provide  this  self-certification  in  the  manner  outlined  above  should  be 
incorporated  into  the  draft  Section  61  Findings. 

Response 

Refer  to  Chapter  3,  Summary  of  Mitigation/Draft  Section  61  Findings. 

Comment  C.29 

The  FEIR  should  address  the  comments  on  the  DEIR  where  the  response  that  was 
provided  referenced  missing  information.  Specifically,  it  should  address  DEIR  Comment 
No.  C.40  (which  referred  the  reader  to  Section  4.5  of  the  DEIR  which  did  not  exist)  and 
Nos.  16.2,  23.1,  25.4,  and  26.3  of  the  DEIR  which  referred  the  reader  to  Response  to 
Comment  No.  10.4  (which  did  not  exist). 

The  FEIR  should  contain  a  copy  of  this  Certificate  and  of  each  comment  letter  received. 
In  order  to  ensure  that  the  issues  raised  by  commenters  are  addressed,  the  FEIR  should 
include  direct  responses  to  comments  to  the  extent  that  they  are  within  MEPA 
jurisdiction.  This  directive  is  not  intended,  and  shall  not  be  construed,  to  enlarge  the 
scope  of  the  FEIR  beyond  what  has  been  expressly  identified  in  this  certificate.  The 
Proponent  may  use  either  an  indexed  response  to  comments  format,  or  a  direct 
narrative  response. 

Response 

Impacts  related  to  climate  change  and  proposed  resiliency  measures,  as  requested 
in  the  initial  comment  number  C.40  are  detailed  in  Chapter  1,  Project  Summary. 

A  copy  of  the  Certificate  and  each  comment  letter  received  are  provided  in 
Appendix  B.  Each  comment  received  is  responded  to  in  this  chapter. 

Comment  C.30 

The  Proponent  should  circulate  the  FEIR  to  those  parties  who  commented  on  the  EENF 
and/or  the  DEIR,  to  any  State  Agencies  from  which  the  Proponent  will  seek  permits  or 
approvals,  and  to  any  parties  specified  in  section  11.16  of  the  MEPA  regulations.  A 
copy  of  the  FEIR  should  be  made  available  for  review  at  the  Central  and  East  branches 
of  the  Somerville  Public  Library.  The  FEIR  submitted  to  the  MEPA  office  should  include 
a  digital  copy  (e.g.,  CDROM,  USB  drive,  or  download  link). 
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Response 

The  FEIR  will  be  circulated  as  requested.  A  distribution  list  is  provided  in  Appendix  A. 
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Letter  1:  MassDOT 


Comment  1.1 

With  regard  to  proposed  mitigation  for  this  project  the  LMRWG  acknowledges  that 
improvements  to  the  pedestrian,  bicycle,  and  transit  network,  as  well  as  transportation 
demand  management  (TDM)  measures,  should  be  prioritized  over  roadway 
improvements  in  handling  mitigation  for  development  projects  in  the  Lower  Mystic 
Area,  including  Assembly  Square.  Several  multi  modal  improvements  and  TDM 
measures  were  found  to  be  most  effective  in  reducing  traffic  congestion  as  new 
development  occurs.  The  Proponent  is  expected  to  consider  the  study's 
recommendations  as  they  develop  their  mitigation  program  for  this  development  and 
is  encouraged  to  consult  with  MassDOT,  MAPC,  and  the  City  of  Somerville  to  ensure  a 
mitigation  program  is  compliant  with  the  aims  of  the  LMRWG. 

Response 

Chapter  2  includes  discussion  of  the  Project's  consistency  with  the  efforts  of  the 
LMRWG. 

Comment  1.2 

Capacity  analyses  were  not  performed  for  the  following  intersections,  which  were 
requested  to  be  added  to  the  study  area  as  part  of  the  EENF: 

•  The  Route  99/Main  Street/Maffa  Way/Cambridge  Street  (Sullivan  Square) 
intersection;  and 

•  The  1-93  Northbound  Off- Ramp/Cambridge  Street  intersection; 

These  capacity  analyses  should  be  carried  out  as  part  of  the  FEIR. 

Response 

Chapter  2  includes  the  requested  analysis  for  the  requested  intersections. 

Comment  1.3 

The  Proponent  should  ensure  that  the  presence  of  a  single  traffic  signal  controller 
between  the  Mystic  Avenue  (Route  38)  at  Wheatland  Street/Bailey  Road,  the  Fellsway 
(Route  29)  Southbound  at  Bailey  Road  (Route  38)/l-93  Southbound  On-Ramp,  the 
Fellsway/McGrath  Highway  (Route  28)  Southbound  at  Mystic  Avenue  (Route  38),  the 
Mystic  Avenue  (Route  38)  at  McGrath  Highway  (Route  28)  Northbound  Off-Ramp  and 
the  1-93  Southbound  On-Ramp  at  Mystic  Avenue  U-Turn  intersections  is  reflected  in  its 
traffic  analyses. 
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Response 

While  there  are  five  different  intersections,  all  operate  under  a  single  traffic  signal 
controller.  This  configuration  was  properly  analyzed  using  the  same  traffic  signal 
phasing  and  timing  plans  utilized  as  part  of  the  design  process  for  the  new  U-turn 
connection.  As  the  analysis  was  conducted  considering  the  operation  of  this 
interchange  as  a  single  entity,  no  further  analysis  revisions  are  required. 

Comment  1.4 

Trip  generation  assumptions  from  the  nearby  Assembly  Edge,  full  build-out  of  the 
Assembly  Row  development,  and  Encore  Boston  Harbor  projects  were  incorporated 
into  future  year  No-Build  and  Build  traffic  volumes,  along  with  an  annual  growth 
factor  of  one  percent.  A  2024  Build  year  is  used  for  analysis,  although  a  ten-year 
planning  horizon  was  requested  in  the  EENF.  Given  the  phasing  under  consideration 
for  the  project,  the  Proponent  should  clarify  whether  using  a  seven-year  planning 
horizon  will  capture  all  phases  of  development.  If  justification  cannot  be  provided,  a 
ten-year  planning  horizon  should  be  used  in  the  FEIR. 

Response 

The  prior  EENF  included  a  Phase  1  request  for  waiver,  which  is  no  longer  being 
requested.  As  such,  through  consultation  with  MassDOT  it  was  agreed  that  the 
standard  10-year  analysis  horizon  year  was  appropriate  for  this  Project's 
transportation  analysis. 

Comment  1.5 

The  TIAS  includes  a  summary  of  crash  rates  derived  from  MassDOT  for  the  continuous 
five-year  period  of  2011  through  2015.  The  four  study  area  intersections  comprising 
Wellington  Circle  (Route  16/Route  38/Middlesex  Avenue)  were  found  to  contain  crash 
rates  higher  than  the  MassDOT  District  4  average. 

Several  intersections  were  found  to  be  HSIP-eligible,  including: 

•  Fellsway  (Route  28)  at  Bailey  Road  (Route  38)/l-93  Southbound  On-Ramp; 

•  Fellsway/McGrath  Highway  (Route  28)  Southbound  at  Mystic  Avenue  (Route  38); 

• .  McGrath  Highway  (Route  28)  at  Broadway; 

•  McGrath  Highway  (Route  28)  at  Pearl  Street; 

•  Wellington  Circle  East; 

•  Wellington  Circle  West; 

•  Wellington  Circle  North;  and 

•  Fellsway  (Route  28)  at  Riverside  Street. 
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Several  of  these  intersections  have  been  studied  as  part  of  Road  Safety  Audits  (RSAs) 
conducted  in  recent  years,  including  at  the  Wellington  Circle  complex  and  the 
Fellsway/McGrath  Highway  (Route  28)  at  Mystic  Avenue  (Route  38)  intersections. 
Remaining  HSIP-eligible  intersections  which  have  not  yet  been  subject  to  RSAs  are  at 
the  McGrath  Highway  (Route  28)  at  Pearl  Street  and  Fellsway  (Route  28)  at  Riverside 
Street  intersections. 

Response 

Route  28  at  Riverside  Avenue  in  Medford,  and  Route  28  at  Pearl  Street  both  are 
listed  under  the  2012-2014  HSIP  Cluster  category.  In  consultation  with  MassDOT,  it 
was  confirmed  that  MassDOT  is  requesting  RSAs  to  be  conducted  at  both  locations. 
As  VHB  already  has  been  engaged  as  a  transportation  consultant  of  the  Project  as 
part  of  the  MEPA  process,  it  was  agreed  that  the  Proponent  would  retain  a  new 
transportation  consultant  for  the  RSAs,  if  further  consultation  with  the  local  police 
departments  confirms  that  the  crash  experiences  at  both  locations  warrant  RSAs. 

The  initial  RSA  background  material  (crash  summaries,  traffic  volumes,  etc.)  will  be 
submitted  by  the  Proponent  to  MassDOT.  The  on-site  RSA  meeting  and  subsequent 
final  RSA  report  will  be  facilitated  by  an  outside  consultant  at  MassDOT's  direction 
as  the  RSA  is  being  undertaken  following  the  Project  MEPA  review  process.  The 
Proponent  has  committed  to  implementing  short-term  improvements  involving 
signage,  striping,  and  other  readily-implemented  measures  (not  to  exceed  $10,000 
per  location)  to  address  pre-existing  concerns  at  this  location  as  identified  through 
the  RSA  review  process. 

Comment  1.6 

MassDOT  requests  that  the  following  intersections  be  incorporated  into  the  new 
system: 

•  Middlesex  Avenue  at  Foley  Street; 

•  Mystic  Avenue  (Route  38)  at  Revolution  Drive; 

•  Grand  Union  Boulevard  at  Foley  Street; 

•  Grand  Union  Boulevard  at  Revolution  Drive; 

•  Fellsway  (Route  28)  at  Grand  Union  Boulevard;  and 

•  Fellsway  (Route  28)  at  Middlesex  Avenue. 

The  Proponent  should  commit  to  a  new  Trafficware  Synchro  Green  adaptive  signal 
control  system  incorporating  all  of  the  above  intersections,  with  new  signal  controllers, 
video  detection,  communications  equipment  and  connections,  adaptive  software  end 
licenses,  Flux  video  system,  and  all  other  equipment  and  services  necessary  to  full 
integrate  these  locations  into  the  existing  MassDOT  cloud  service  and  Trafficware 
Synchro  Green  adaptive  system.  The  work  should  be  coordinated  with  the  existing 
signal  equipment  distributor  to  insure  a  fully  compatible  and  functional  operating 
system.  The  Proponent  should  also  commit  to  two  years  of  continued  cloud  service  to 
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the  existing  MassDOT  server  account  The  FEIR  should  include  capacity  analyses  for 
Build  with  mitigation  conditions  to  reflect  the  implementation  of  the  adaptive  traffic 
control  system  at  these  intersections. 

Response 

With  the  new  adaptive  signal  control  being  provided,  access  and  egress  to  the 
Assembly  Square  District  should  be  improved,  as  well  as  travel  within  the  roadways 
surrounding  the  Site.  However,  the  benefits  of  this  mitigation  are  difficult  to 
quantify,  as  the  Synchro©  software  used  for  the  signalized  capacity  analysis  is  not 
capable  of  modeling  adaptive  control.  The  software  considers  a  fixed  signal  cycle 
length  within  a  standard  coordinated  system,  but  an  adaptive  system  will  have 
variable  cycle  lengths  throughout  any  given  hour.  Because  of  that,  it  is  not  possible 
to  compare  existing  conditions  to  the  proposed  adaptive  scenario.  Accordingly,  the 
capacity  analysis  presented  in  the  DEIR  provides  the  most  accurate  estimation  of 
future  conditions  with  this  system,  so  additional  analysis  is  not  available  to  be 
provided. 

Comment  1.7 

The  DEIR  indicates  this  project  is  being  developed  to  promote  alternate  travel  means 
such  as  walking,  bicycling,  and  public  transportation  over  driving.  With  this  reasoning 
end  in  light  of  the  vehicular  capacity  issues  present  in  the  nearby  area,  MassDOT  is 
supportive  of  a  mitigation  program  primarily  focused  on  alternative  modes  of 
transportation.  Accordingly,  the  Proponent  should  examine  and  incorporate  safety 
elements  of  recently-completed  RSAs  in  the  study  area  as  they  pertain  to  pedestrian, 
bicycle,  and  transit  usage  as  part  of  the  FEIR. 

Response 

Chapter  2  includes  a  summary  of  ongoing  design  and  construction  efforts  at 
Wellington  Circle  in  Medford  and  Sullivan  Square  in  Boston.  The  Proponent  also  will 
be  undertaking  two  new  Roadway  Safety  Audits  (RSAs)  as  directed  by  MassDOT.  The 
Proponent  has  committed  to  implementing  short-term  improvements  at  these 
locations  (Route  28  at  Riverside  Avenue  in  Medford  and  Route  28  at  Somerville). 
These  are  expected  to  involve  signage,  striping,  and  other  readily-implemented 
measures  (not  to  exceed  $10,000  per  location)  to  address  pre-existing  concerns  at 
this  location  as  identified  through  the  RSA  review  process.  Furthermore,  the 
Proponent  also  will  be  replacing  the  sidewalks  along  its  frontage  on  the  adjacent 
roadways  as  part  of  the  Site  construction. 

Comment  1.8 

Any  proposed  mitigation  within  the  state  highway  layout  and  all  internal  site 
circulation  must  be  consistent  with  a  Complete  Streets  design  approach  that  provides 
adequate  and  safe  accommodations  for  all  roadway  users,  including  pedestrians, 
bicyclists,  and  public  transit  riders.  Guidance  on  Complete  Streets  design  is  included  in 

Response  to  Comments 
4-20 


XMBLY 


Final  EIR 


the  HlassDOT  Project  Development  and  Design  Guide.  Where  these  criteria  cannot  be 
met,  the  Proponent  should  provide  justification,  and  should  work  with  the  MassDOT 
Highway  Division  to  obtain  a  design  waiver. 

Response 

The  primary  automobile-oriented  traffic  mitigation  involves  the  implementation  of 
an  adaptive  signal  system  at  ten  study  area  intersections.  As  these  improvements 
involve  only  signal  infrastructure  the  existing  roadway  cross-sections  will  not  be 
affected.  As  discussed  in  the  DEIR,  the  proposed  realignment  of  Middlesex  Avenue 
at  its  intersection  with  Mystic  Avenue  will  enhance  pedestrian  friendliness  as  new 
improved  and  wider  sidewalks  will  be  provided,  with  separation  from  the  adjacent 
travel  lanes.  A  new  internal  roadway  network  (under  cityjurisdiction)  also  will  be 
created  within  the  Project  Site  in  the  form  of  the  newly  proposed  Road  K  and  Road  L 
to  the  west  and  north,  respectively.  The  planned  Road  K  will  connect  to  Foley  Street 
to  the  north,  and  to  Revolution  Drive  to  the  south.  Road  K  will  intersect  Foley  Street 
opposite  the  K-Mart  Driveway  on  the  opposite  side  of  the  roadway,  and  this  location 
will  continue  to  function  as  a  full-access  unsignalized  intersection.  Road  K  will 
continue  to  the  south  through  the  Site  where  it  will  intersect  Revolution  Drive 
opposite  the  existing  Flome  Depot  driveway.  At  its  approximate  midpoint,  Road  K 
will  be  intersected  by  Road  L,  which  will  continue  to  the  east  to  its  terminus  with 
Grand  Union  Boulevard.  The  southerly  segment  of  Road  K  between  Revolution  Drive 
and  Road  L  has  been  designed  to  promote  the  shared  use  of  this  roadway  by 
automobiles,  bicycles,  and  pedestrians.  Specifically,  the  roadway  will  be  constructed 
at  the  same  grade  as  the  sidewalks  along  both  side  of  the  roadway.  Bollards  also  will 
be  installed  along  the  street  edge  between  the  sidewalks  area  and  edges  of  the 
parking  or  travel  lanes. 

Comment  1.9 

The  DEIR  includes  an  evaluation  of  the  sidewalk  system  in  the  vicinity  of  the  project 
site  that  describes  the  existing  infrastructure.  The  existing  sidewalk  network  currently 
provides  connectivity  to  the  surrounding  neighborhood  of  East  Somerville,  Ten  Hills, 
the  Stop  &  Shop  retail  plaza,  Foss  Park  and  the  Winter  Hills  area.  The  Proponent  is 
proposing  new  sidewalks  on  site  that  would  connect  to  the  existing  network,  the 
overall  Assembly  Row  development  project)  and  the  MBTA  Orange  Line  Station.  The 
internal  connection  would  provide  for  wide  sidewalks  with  street  furniture  that  would 
accommodate  projected  pedestrian  traffic  and  encourage  walking  between  the 
different  uses  on  site.  However,  the  DEIR  did  not  adequately  address  whether  the 
existing  sidewalk  infrastructure  conditions,  the  width  of  some  segments,  the  circuitous 
routes  that  connect  to  the  nearby  neighborhood  would  provide  the  level'  of  experience 
that  would  encourage  mode  shift.  We  have  noted  several  areas  where  the  sidewalks 
need  some  repairs,  the  crossings  need  new  markings  and  may  not  be  ADA  compliant 
and  lighting  and  directional  signs  could  be  improved.  The  FEIR  should  provide  an 
update  lo  the  proposed  pedestrian  improvements  with  a  particular  focus  on  addressing 
the  quality  and  condition  of  those  facilities.  The  FEIR  should  complete  this  analysis  and 
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include  a  commitment  to  improvements  in  any  areas  that  are  structurally  deficient  or 
not  meeting  current  codes  for  accessibility. 

Response 

Chapter  2  contains  the  requested  inventory  and  discussion  of  sidewalk 
accommodations  in  the  study  area. 

Comment  1.10 

The  FEIR  should  include  a  detailed  inventory  of  the  off-site  bicycle  network  within  the 
study  area  to  include  bikeway  types,  bikeway  widths,  and  planned  bicycle  facilities.  The 
Proponent  should  identify  the  likely  travel  routes  for  bicyclists  to  access  the  site.  The 
FEIR  should  reevaluate  these  routes  based  on  the  origin  destination  of  potential 
employees  and  residents.  Based  on  this  analysis,  the  Proponent  should  identify  and 
propose  improvements  that  would  encourage  bicycle  travel  to  and  from  the  site. 
Similarly  for  pedestrian  access,  the  Proponent  should  work  closely  with  Mass  DOT  and 
the  City  of  Somerville  to  provide  a  seamless  connection  between  the  existing  and 
planned  bicycle  facilities  in  the  study  area. 

Response 

Chapter  2  contains  the  requested  discussion  of  bicycle  accommodations. 

Comment  1.11 

The  Proponent  does  not  propose  any  mitigation  for  transit-related  impacts  generated 
by  the  project,  stating  that  the  reduced  policy  capacity  outside  peak  periods  is  due  tol 
both  a  reduced  acceptable  maximum  passenger  load  per  vehicle  as  well  as  reduced 
service  frequency  and  therefore  does  not  reflect  the  true  capacity  of  Orange  Line 
service. 

The  line  haul  analysis  also  shows  that  trips  on  MBTA  bus  routes  remain  below  policy 
capacity  during  weekdays.  The  station-level  analysis  for  Assembly  Station  shows  that 
its  platform  area  is  projected  to  operate  at  LOS  B  with  demand  at  the  most 
constrained  locations  cleared  in  an  adequate  amount  of  time. 

MassDOT  raises  several  concerns  with  the  justification  used  by  the  Proponent  to  not 
propose  any  transit  mitigation  for  the  project  The  MBTA's  Service  Delivery  Policy 
should  not  be  viewed  as  a  standard  by  which  a  desirable  transit  service  can  be 
tendered  but  rather  as  a  maximum  level  of  constraint  which  can  be  imposed  upon  a 
passenger.  Given  the  importance  of  multimodal  travel  to  access  the  project  site,  as 
stressed  by  the  Proponent  in  the  DEIR  and  demonstrated  by  recent  planning  efforts 
and  transportation  improvements  in  the  area,  methods  to  enhance  transit  service  to 
the  site  by  improving  passenger  comfort  and  trip  reliability  are  critical  to  ensuring  that 
traffic  operations  do  not  deteriorate  further.  Therefore,  the  FEIR  should  include 
appropriate  transit  mitigation  with  the  corresponding  analysis  to  ensure  that  Future 
Build  conditions  maintain  or  improve  policy  capacity. 
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Response 

Refer  to  Chapter  2,  Transportation,  for  additional  detail  on  the  transit  mitigation. 

The  Proponent  and  MassDOT  have  agreed  to  coordinate  following  the  submission 
of  the  FEIR  to  develop  a  transit  mitigation  package  to  address  overcrowding.  In 
addition,  as  noted  in  Chapter  2,  the  Proponent  has  identified  measures  to  improve 
bus  access  and  reduce  bus  delay  to  encourage  transit  ridership  to/from  the  Site  via 
bus,  which  is  projected  to  have  available  capacity. 

Comment  1.12 

The  FEIR  should  include  a  summary  of  parking  need  and  supply  for  comparable 
facilities  based  on  multiple  data  sources.  It  should  also  determine  the  number  of 
parking  spaces  occupied  at  various  times  of  the  day  and  identify  the  periods  of  peak 
use. 

Response 

Chapter  2  contains  a  detailed  parking  supply  and  demand  analysis.  The  analysis 
indicates  that  with  the  full  build-out  of  the  Site  there  will  be  a  calculated  shortfall  of 
397  spaces  compared  to  the  proposed  1,695-space  supply,  almost  all  of  which  is  in 
garage  structures.  This  represents  an  approximately  23-percent  deficit  in  parking. 
Understanding  that  there  can  be  differences  between  calculated  results  and  actual 
conditions,  it  is  clear  from  this  analysis  that  the  proposed  parking  supply  is  not 
excessive.  More  detail  regarding  this  analysis  is  provided  in  Chapter  2. 

Comment  1.13 

Given  the  phased  nature  of  the  development,  TDM  measures  will  be  expected  to  be 
implemented  as  different  uses  become  active  rather  than  at  full  occupancy  of  the  site. 
The  phasing  program  should  be  clearly  defined  as  part  of  the  TDM  program 

Response 

Chapter  2  contains  a  detailed  Mobility  Management  Plan  which  discusses  the  nature 
and  timing  for  the  transportation  demand  management  measures  associated  with 
the  various  components  of  the  Site. 

Comment  1.14 

The  Proponent  should  further  work  toward  identifying  the  details  of  these  measures  as 
well  as  developing  additional  programs.  The  Proponent  should  consult  with 
MassRIDES,  the  Commonwealth's  Travel  Options  provider,  to  help  implement  the  TDM 
program.  Furthermore,  the  Proponent  should  actively  support  the  creation  and 
operations  of  the  Assembly  Square  Transportation  Management  Association.  We 
encourage  the  Proponent  to  more  strongly  consider  measures  such  as  provision  of 
subsidized  transit  passes  or  subsidies  to  visitors  accessing  the  site  by  walking  or 
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bicycling,  promotion  of  real-time,  transit  information  to  on-site  employees,  and  a 
commitment  to  preferential  parking  for  low-emission  and  electric  vehicles. 

Response 

The  Proponent  will  become  an  active  member  of  the  newly  formed  "Assembly  Now" 
Transportation  Management  Association.  See  Chapter  2  for  more  detail. 

Comment  1.15 

The  Proponent  will  be  required  to  conduct  an  annual  traffic  monitoring  program  for  a 

period  of  five  years,  beginning  six  months  after  occupancy  of  the  Full- Build  project.  It 
would  include: 

•  Simultaneous  automatic  traffic  recorder  (ATR)  counts  at  each  site  driveway  for  a 
continuous  24-hour  period  on  a  typical  weekday; 

•  Travel  survey  of  employees  and  patrons  at  the  site  (to  be  administered  by  the 
transportation  coordinator); 

•  Weekday  AM  and  PM  turning  movement  counts  (TMCs)  and  operations  analysis 
at  mitigated  intersections,  including  those  involving  site  driveways;  and 

•  Transit  ridership  counts. 

Response 

The  Mobility  Management  Plan  presented  in  Chapter  2  summarizes  the  post¬ 
opening  traffic  monitoring  and  surveying  program  that  will  be  conducted  to  satisfy 
the  requirements  of  both  the  City  of  Somerville  and  MassDOT. 

Comment  1.16 

Given  the  phased  nature  of  the  development,  the  travel  survey  component  of  the 
monitoring  program,  which  should  include  solicitation  of  multimodal  mode  shares  to 
the  project  site,  should  commence  following  completion  of  the  first  phase  of 
development  The  phasing  program  should  be  clearly  defined  as  part  of  the 
Transportation  Monitoring  Program. 

Response 

This  aspect  of  the  monitoring  program  is  required  by  the  City  and  will  involve  post¬ 
opening  counts  and  surveys  being  conducted  for  each  development  parcel.  The 
monitoring  reports  also  can  be  provided  to  MassDOT  for  review  in  conjunction  with 
Somerville's  review  upon  completion. 
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Letter  2:  Massachusetts  Department  of  Energy  Resources 

Comment  2.1 

Vertical  envelope  tradeoffs  should  be  avoided  in  the  office  buildings.  We  recommend 
using  at  least  code-required  performance  for  all  envelopes  to  avoid  swapping  fixed, 
durable  asset  with  less  permanent  equipment  and  lighting. 

Response 

Appendix  D  provides  an  evaluation  of  the  currently  proposed  building  envelopes. 
Building  envelopes  have  been  improved  since  the  DEIR  filing  to  provide  aggregate 
vertical  wall  insulation  values  that  are  significantly  enhanced  over  the  proposed 
design  of  the  DEIR  filing.  The  improved  building  envelopes  at  Block  23  and  Block  25 
perform  better  than  the  Baseline  Code. 

Comment  2.2 

Reevaluate  Passivehouse  cost  analyses  to  include  MCEC,  AECs,  and  utility  incentives.  If 
project  will  be  rentals,  investigate  leasing  strategy  which  can  profit  from  reduced 
utility  costs  described  above. 

Response 

Appendix  D  provides  an  updated  evaluation  of  passive  house  at  Block  23  and 
Block  25,  including  a  revised  cost  analysis  considering  available  incentives  and 
potential  leasing-strategies  that  may  benefit  the  developer  by  transferring  premium 
costs  to  condominium  owners. 

Comment  2.3 

Include  building  roof  plans  showing  location  of  planned  solar  and  location  of  roof 
HVAC  equipment  and  other  appurtenances.  Indicate  on  the  plans  the  code-required 
extent  of  solar  readiness.  Map  out  maximum  area  available  for  solar. 

Response 

Appendix  D  includes  the  requested  rooftop  plans  with  the  potential  solar  areas 
delineated  and  the  currently  proposed  locations  of  rooftop  mechanical  equipment 
and  other  appurtenances. 
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Comment  2.4 

Section  C406. 1  of  the  building  code  specifies  that  2  out  of  a  list  of  6  measures  be 
included  in  a  code  building.  The  proponent  should  clarify  which  2  measures  are  being 
chosen,  and  incorporate  those  values  into  their  "baseline  case"  model. 

Response 

Appendix  D  presents  an  updated  Base  Case  with  the  two  measures  required  by 
Section  C406.1  of  Building  Code.  These  two  measures  are  reducing  interior  lighting 
power  densities  by  10  percent  and  improving  HVAC  system  efficiencies  by  10 
percent. 

Comment  2.5 

Reexamine  CHP  analyses  with  the  DOER. 

Response 

Appendix  D  provides  an  updated  CHP  evaluation  that  was  coordinated  with  DOER. 
The  revised  CHP  analysis  utilizes  the  results  of  the  updated  energy  modeling  and 
accounts  for  the  natural  gas  consumed  by  the  CHP  in  the  GHG  emissions 
calculations. 
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Letter  3:  Massachusetts  Water  Resources  Authority 

Comment  3.1 

Both  the  72-inch  outfall  and  the  Somerville-Marginal  Conduit  discharge  to  tidal  water 
downstream  of  the  Amelia  Earhart  Darn,  while  the  Somerville-Marginal  Conduit  also 
discharges  to  the  Mystic  River  Basin  during  higher  tide.  The  Somerville  Marginal 
Conduit  is  physically  and  hydraulically  connected  to  MWRA's  CSO  treatment  facility 
and  to  upstream  MWRA  and  City  of  Somerville  combined  sewers  whose  hydraulic 
performance  can  be  compromised  by  high  flows  in  the  Somerville  Marginal  Conduit, 
especially  during  higher  tides.  Removing  stormwater  flows  from  the  Somerville- 
Marginal  Conduit  has  the  potential  benefits  of  improving  CSO  discharge  performance, 
lessening  the  risk  of  backwater  impacts  on  upstream  sewer  systems,  and  relocating 
some  stormwater  discharge  from  the  Mystic  Basin  to  tidal  water. 

The  DEIR  states  that  the  Project  will  reduce  impervious  area  and  increase  the  amount 
of  pervious  area,  thus  reducing  stormwater  runoff  from  the  Project  site.  MWRA 
requests  that  the  Proponent  investigate  maximizing  the  volume  of  stormwater  that 
will  drain  to  the  City's  72-inch  outfall,  notwithstanding  the  limits  of  the  original 
Assembly  Row  and  contiguous  drainage  areas  for  which  the  72-inch  outfall  was 
designed.  It  may  not  be  feasible,  or  may  be  difficult,  to  drain  lower  ground  areas 
adjacent  to  Mystic  Avenue  (Block  24  and  Block  26)  toward  Grand  Boulevard  and  Foley 
Street  Plan  sheets  C-4  (Grading  and  Drainage  Plan)  and  C-5  (Utilities  Plan)  in  the 
DPIR's  Appends  E  show  that  it  may  be  feasible  to  connect  a  proposed  drain  line 
serving  Block  21,  Block  25  and  surrounding  areas  to  the  Foley  Street  drain  that 
conveys  flows  toward  Grand  Boulevard  and  the  72-inch  outfall,  instead  of  directing 
these  stormwater  flows  toward  the  Somerville-Marginal  Conduit.  Maximizing  flows  to 
the  72-inch  outfall  will  depend  upon  available  hydraulic  capacity  in  the  storm  drains 
leading  to  the  outfall,  as  well  as  the  capacity  of  the  outfall  itself. 

Response 

The  72-inch  outfall  was  designed  and  permitted  in  2008/2009  as  part  of  the 
stormwater  management  system  for  Assembly  Row  and  is  intended  to  convey  the 
runoff  from  the  10-year  storm  from  the  drainage  area  against  a  mean  high  tide 
water  surface  elevation  without  experiencing  any  street  ponding  at  catch  basins 
located  at  localized  low  points  within  the  drainage  area.  At  the  most  critical  catch 
basin,  located  adjacent  to  the  Project  Site  in  Foley  Street,  the  modeled  freeboard 
(from  hydraulic  grade  line  to  rim  elevation)  is  approximately  0.7  feet.  The  addition  of 
greater  drainage  area  to  the  72-inch  outfall  drainage  system,  as  is  suggested  by  the 
comment,  will  result  in  an  increase  in  hydraulic  grade  line  and  reduce  the  available 
free-board,  thus  increasing  the  likelihood  and  frequency  of  street  ponding.  The 
existing  system  has  no  available  capacity  to  collect  runoff  from  additional  area. 
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It  should  be  noted  that  stormwater  basin  transfers,  without  additional  mitigation  for 
the  receiving  drainage  basin,  are  not  a  standard  engineering  practice  and  likely  in 
fact  lead  to  possible  litigation  from  the  affected  downstream  abutters  in  the  event  of 
increased  runoff,  ponding  and  even  flooding. 

The  profile  of  Foley  Street  is  such  that  even  above  the  rim  elevation  at  this  critical 
catch  basin,  there  is  little  more  available  freeboard  before  the  ponded  runoff  in  the 
street  will  crest  a  localized  high  point  in  the  gutter  to  the  west  and  overflow  to 
Middlesex  Avenue/Mystic  Avenue  drainage  area  which  is  served  by  the  drains 
leading  to  the  Somerville  Marginal  Conduit  anyway. 

Comment  3.2 

The  Project's  estimated  increase  in  wastewater  flow  and  the  required  mitigation  are 
substantial,  and  the  new  flow  can  significantly  impact  sewer  system  performance  if  not 
directly  and  purposefully  offset.  The  Project's  wastewater  will  enter  the  City's  and 
MWRA's  sewers  that  are  already  subject  to  storm -related  surcharging  and  overflows 
due  to  high  volumes  of  stormwater  entering  the  combined  sewer  system.  Whether  the 
Proponent  performs  sewer  system  improvements  or  contributes  to  the  City's  I/I 
mitigation  fund,  specific  sewer  system  improvements  should  be  identified  and 
implemented  to  ensure  compliant  offset  of  this  Project's  new  wastewater  flow  as  each 
Project  phase  is  occupied. 

Response 

The  City  of  Somerville's  policy  on  new  sewer  connections  and  infiltration  and  inflow 
mitigation  provides  three  paths  for  development  project  applicants  to  comply  with 
the  policy: 

>  Applicant  constructs  mitigation  project  identified  and  designed  by  the  City 

>  Applicant  pays  mitigation  fee  established  in  City's  policy 

>  Applicant  identifies,  designs  and  constructs  an  applicant-identified  mitigation 
project 

The  Proponent  is  electing  to  make  mitigation  payments  to  the  City's  dedicated  I/I 
mitigation  fund.  The  policy  does  expressly  stipulate  when  the  mitigation  payment  is 
required,  but  presumably,  the  payment  would  be  required  at  the  time  of  building 
permit  and  municipal  sewer  connection  permit  applications  are  filed  with  the  City. 

The  Proponent  has  contacted  the  City  to  discuss  mitigation  projects  the  City  has  or 
would  undertake  to  offset  the  new  sewer  inflows  from  the  Project. 

Comment  3.3 

MWRA  prohibits  the  discharge  of  groundwater  to  its  sanitary  sewer  system,  pursuant 
to  360  C.M.R.  10.023(1)  except  in  a  combined  sewer  area  when  permitted  by  the 
Authority  and  the  municipality.  Because  the  Project  Site  has  access  to  separate  storm 


Response  to  Comments 
4-28 


XMBLY 


Final  EIR 


drains  the  discharge  of  groundwater  to  the  sanitary  sewer  system  associated  with  the 
Project  is  prohibited. 

An  MWRA  Sewer  Use  Discharge  Permit  is  required  prior  to  discharging  any  laboratory 
wastewater,  and/or  photo  processing  wastewater  into  the  MWRA  sanitary  sewer 
system.  Additionally,  an  MWRA  Sewer  Use  Discharge  Permit  is  required  prior  to 
discharging  wastewater  from  laundry  operations  into  the  MWRA  sanitary  sewer 
system.  For  assistance  in  obtaining  applications  for  these  permits,  the  Proponent 
should  contact  Ken  Cunningham,  Industrial  Coordinator,  in  the  MWRA  TRAC 
Department  at  1  (617)  305-5623. 

Any  gas/oil  separators  in  parking  garages  associated  with  the  project  must  comply 
with  360  C.M.R.  10.016,  and  the  regulations  of  the  Board  of  State  Examiners  of 
Plumbers  and  Gas  Fitters,  248  C.M.R.  2.00  (State  Plumbing  Code).  The  installation  of 
the  proposed  gas/oil  separators  will  require  MWRA  approval  and  may  not  be  back 
filled  until  inspected  and  approved  by  the  MWRA  and  the  Local  Plumbing  Inspector. 

For  assistance  in  obtaining  an  inspection,  the  Proponent  should  contact  Dennis 
Capraro,  Source  Coordinator  at  1  (617)  305-5620. 

Response 

Groundwater,  associated  with  the  Project,  will  not  be  discharged  to  the  sanitary 
sewer  system. 

The  Proponent  acknowledges  that  an  MWRA  Sewer  Use  Discharge  Permit  is  required 
for  certain  wastewater  discharges  to  sewers  either  directly  or  indirectly  under  the 
control  of  the  MWRA.  At  this  time,  the  specific  commercial  uses  within  the  Project 
buildings  have  not  been  identified.  Specific  uses,  such  as  laboratory,  commercial 
laundry,  photo  processing,  and  other  uses  that  require  pre-treatment  of  industrial 
wastewater  before  connection  to  a  municipal  sewer,  will  be  required  to  demonstrate 
appropriate  pre-treatment  and  obtain  an  MWRA  Sewer  Use  Discharge  Permit. 

The  Proponent  acknowledges  that  oil/gas  separators  in  parking  garages  associated 
with  the  Project  are  required  to  designed,  installed  and  maintained  by  the  owner  of 
the  premises  where  a  separator  is  required,  and  the  owner/operator  of  the  business 
conducted  on  the  premises,  in  accordance  with  360  CMR  10.016  and  the  State 
Plumbing  Code. 

Comment  3.4 

Section  8(m)  of  Chapter  372  of  the  Acts  of  1984,  MWRA's  Enabling  Legislation,  allows 
the  MWRA  to  issue  permits  to  build,  construct,  excavate,  or  cross  within  or  near  an 
easement  or  other  property  interest  held  by  the  MWRA,  with  the  goal  of  protecting 
Authority-owned  infrastructure.  In  previous  comments  on  the  ENF,  MWRA  stated  that 
the  project  may  require  an  8(m)  permit  due  to  the  proximity  of  Section  86  located 
within  Mystic  Avenue  end  Middlesex  Avenue  and  MWRA's  Somerville-Medford  Branch 
Sewer  in  Mystic  Avenue.  There  is  no  reference  or  response  in  the  DEIR  to  these 
comments  regarding  the  potential  need  for  a  MWRA  8(m)  permit  The  Proponent 
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should  coordinate  with  Mr.  Ralph  Francesconi  in  the  Water  Operations  Permitting 
Group  at  (617)  305-5827  for  assistance  in  this  process. 

Response 

Certain  roadway,  drainage  and  utilities  work  to  support  the  Project  will  be  proximate 
to  MWRA  Water  and  Sewer  infrastructure  as  the  MWRA  comment  points  out.  The 
Proponent  will  be  required  to  file  8(m)  permit  applications  with  the  MWRA  for  the 
work  described  generally  below. 

>  Proposed  roadway/intersection  reconfiguration  at  Mystic  Avenue  and  Middlesex 
Avenue  will  have  curb  realignment  and  roadway  reconstruction  that  will  be 
proximate  to  Section  86  (MWRA  36-inch  water  line). 

>  New  domestic  and  fire  protection  water  services  will  require  crossing  of  Section 
86  in  the  area  of  the  existing  southbound  Middlesex  Avenue  u-turn  to 
northbound  Mystic  Avenue. 

>  The  reconfiguration  of  an  existing  roof  drain  from  the  Project  Site  will  be 
reconfigured  and  repurposed.  This  work  is  expected  to  be  no  closer  to  than  16 
feet  to  Section  86.  The  MWRA  may  require  an  8(m)  permit  for  this  work  due  to 
the  relative  proximity  of  the  drain  work  to  the  MWRA  water  line.  The  Proponent 
will  review  utility  and  drainage  plans  with  the  MWRA  as  they  are  being 
developed  to  determine  need  for  permit  coverage  at  this  location. 

>  A  new  natural  gas  service  connection  is  proposed  to  connect  to  the  existing  gas 
main  in  Mystic  Avenue  just  north  of  Revolution  Drive  (formerly/aka  New  Road). 
The  gas  line  is  located  adjacent  to  the  Somerville-Medford  Branch  Sewer  and 
will  require  an  8(m)  permit  from  the  MWRA  for  the  installation. 
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Letter  4:  Metropolitan  Area  Planning  Council 


Comment  4.1 

MAPC  requests  that  the  Proponent  be  directed  to  reduce  the  overall  amount  of  free 
residential  parking  provided  on  site,  which  could  be  accomplished  by  working  with  the 
City  of  Somerville  to  reduce  parking  requirements,  developing  a  shared  parking 
program  involving  other  owners  and  project  proponents  in  the  vicinity,  and  charging 
for  the  use  of  on-site  parking.  All  three  steps  are  essential  to  success. 

Response 

Chapter  2  contains  a  detailed  parking  supply  and  demand  analysis.  The  analysis 
indicates  that  with  the  full  build-out  of  the  Site  there  will  be  a  calculated  shortfall  of 
397  spaces  compared  to  the  proposed  1,695-space  supply,  almost  all  of  which  is  in 
garage  structures.  This  represents  an  approximately  23-percent  deficit  in  parking. 
Understanding  that  there  can  be  differences  between  calculated  results  and  actual 
conditions,  it  is  clear  from  this  analysis  that  the  proposed  parking  supply  is  not 
excessive.  More  detail  regarding  this  analysis  is  provided  in  Chapter  2. 

Comment  4.2 

The  DEIR  estimates  that  approximately  97%  of  the  public  transit  trips  will  occur  by 
subway  (Orange  Line)  but  only  3%  will  occur  by  MBTA  bus  routes.  The  mode  share 
assumption  for  use  of  MBTA  bus  routes  needs  to  be  reevaluated  and  increased. 

Response 

The  assumption  in  the  DEIR  that  97  percent  of  public  transit  trips  will  occur  by 
subway  is  based  on  the  comparative  existing  usage  of  bus  and  subway  near  the  site, 
and  results  in  a  conservative  analysis  as  it  projects  ridership  will  use  the  Orange  Line 
rather  than  the  buses  that  have  available  capacity.  Increasing  the  share  of  public 
transit  trips  that  will  occur  by  MBTA  bus  routes  would  reduce  the  overall  Project 
impacts. 

Comment  4.3 

As  part  of  a  mitigation  program,  the  Proponent  needs  to  work  with  the  MBTA  to 
address  how  the  MBTA  bus  routes  could  be  improved  to  maximize  ridership.  This 
includes,  but  is  not  limited  to,  review  of  pick-up/drop-off  locations,  scheduling,  and 
route  adjustments.  It  is  important  to  point  out  that  a  key  preliminary  recommendation 
of  the  LMWRG  Study  is  to  make  improvements  to  public  transit. 
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Response 

Refer  to  Chapter  2,  Transportation,  for  additional  detail  on  improvements  that  are 
intended  to  improve  bus  service  and  access  to  bus  service  in  the  area.  As  noted  in 
Chapter  2,  the  Proponent  has  identified  measures  to  improve  bus  access  and  reduce 
bus  delay  to  encourage  transit  ridership  to/from  the  Project  Site  via  bus.  The 
Proponent  and  MassDOT  have  agreed  to  continue  to  coordinate  to  develop  a  transit 
mitigation  package  to  address  infrastructure  improvements  that  may  further 
enhance  bus  service  to/from  the  Project  Site. 

Comment  4.4 

While  the  Proponent  has  committed  to  a  mitigation  program  for  roadway 
improvements,  mitigation  for  public  transportation  is  minimally  addressed.  The 
Proponent  needs  to  indicate  how  they  will  coordinate  with  the  MBTA,  specifically 
identifying  how  connections  to  and  from  the  Project  can  be  enhanced  for  the  MBTA 
buses  servicing  this  area.  The  Proponent  should  partner  with  the  MBTA  by  contributing 
to  the  service  improvements  on  bus  lines  servicing  the  site,  particularly  MBTA  Routes 
90  and  95,  in  an  amount  that  is  reasonably  related  to  the  Project's  additional  demand. 

Response 

Refer  to  Chapter  2,  Transportation,  for  additional  detail  on  the  transit  mitigation.  The 
Proponent  and  MassDOT  have  agreed  to  continue  to  coordinate  to  develop  a  transit 
mitigation  package  to  address  infrastructure  improvements.  Chapter  2  details  some 
of  these  improvements,  including  adaptive  signal  control  and  TSP,  which  will 
enhance  the  operations  of  the  bus  routes  through  the  Study  Area. 

Comment  4.5 

Since  we  expect  the  LMRWG  to  be  finalized  within  a  month,  we  ask  that  the  Proponent 
take  the  study's  recommendations  into  account  when  preparing  the  Final  EIR,  and 
ensure  that  the  project  and  its  mitigation  is  consistent  with  the  recommendations  of 
the  study. 

Response 

Chapter  2  discusses  the  Project's  consistency  with  the  goals  of  the  LMRWG. 

Comment  4.6 

The  MEPA  Certificate  stated  that  the  DEIR  should  contain  clear  commitments  to 
implement  mitigation  measures,  estimate  the  individual  costs  of  each  proposed 
measure.  Identify  the  parties  responsible  for  implementation,  and  contain  a  schedule 
for  implementation.  The  mitigation  implementation  schedule  should  clearly  note  how 
mitigation  will  be  provided  in  relation  to  project  phasing;  for  example,  tying 
commitments  to  either  completion  of  project  square  footages  or  generation  of  a 
specific  number  of  traffic  trips  based  upon  project  build  out.  The  Secretary's  directive 

Response  to  Comments 
4-32 


XMBLY 


Final  EIR 


was  not  addressed  in  the  DEIR  and,  as  a  result,  needs  to  be  included  in  the  FEIR  as  part 
of  the  Section  61  Findings. 

Response 

Updated  transportation  mitigation  commitments  are  included  in  Chapter  2,  with 
updated  draft  Section  61  Findings  also  being  included  as  part  of  this  FEIR. 

Comment  4.7 

MAPC's  supports  the  recommendation  in  MassDEP's  EENF  comment  letter  that  at  least 
four  percent  (4%)  of  the  parking  spaces  should  be  allocated  to  electric  vehicles  unless 
the  municipality  requires  dedication  of  a  greater  number  of  spaces.  As  the  Proponent 
may  be  aware,  Massachusetts  is  party  to  a  multi-state  Memorandum  of  Understanding 
for  an  action  plan  facilitating  implementation  of  zero-emission  vehicle  (ZEV) 
programs.  The  goal  is  to  ensure  that  there  are  3.3  million  ZEVs  on  the  roads  by  2025, 
which  requires  adequate  infrastructure. 

Kensington  Underpass 

The  Secretary's  Certificate  requested  that  the  Proponent  evaluate  existing  conditions  at 
the  Kensington  Underpass  (under  1-93)  and  include  a  discussion  of  potential 
improvements  to  improve  pedestrian  and  bicycle  access  between  East  Somerville,  the 
Project  site,  Community  Path,  and  Assembly  Station.  As  part  of  the  mitigation 
program,  the  Proponent  should  be  responsible  for  making  both  safety  and  aesthetic, 
improvements  as  well  as  their  ongoing  maintenance.  Funds  associated  with  a 
proposed  Regional  Mitigation  Fund  could  be  used  for  these  improvements. 

Other  TDM  components  that  should  be  addressed  include: 

•  Allocating  reserved  parking  spaces  for  car  sharing  services  such  as  ZipCar; 

•  Subsidizing  transit  passes  for  residents  and  employees; 

•  Offering  ridesharing  through  NuRide,  the  Commonwealth's  web-based  trip 
planning  and  ridematching  service  that  enables  participants  to  earn  rewards  for 
taking  "green  trips";  and 

•  Designating  appropriate  pickup/drop-off  locations  for  taxi  and  private  ride 
services. 

Tenancy  Lease  Aareements/T enant  Manual 

The  FEIR  should  discuss  how  tenancy  lease  agreements  or  a  Tenant  Manual  will  be 
used  as  a  mechanism  to  ensure  implementation,  maintenance,  and  success  of  TDM 
measures. 

Response 

Chapter  2  contains  detailed  information  regarding  the  City  of  Somerville's  rigid 
Mobility  Management  Plan  requirements,  which  covers  the  various  items  listed 
above. 
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Comment  4.8 

The  Proponent  needs  to  define  mode  share  goals  clearly  {vehicular,  commuter  rail, 
bus,  bicycling  and  walking)  for  residents  and  employees  as  part  of  their  commitment 
to  conduct  monitoring  and  reporting,  and  to  adjust  the  project's  TDM  program  as 
necessary. 

Response 

The  anticipated  mode  splits  were  presented  in  the  DEIR  as  are  provided  again  below 


for  reference. 

Table  3-7  Mode  Share 

Use 

Vehicle 

Transit 

Bike/Walk 

Office/Research  &  Development 

54% 

36% 

10% 

Residential 

43% 

47% 

10% 

Retail/Restaurant 

80% 

10% 

10% 

Source:  Based  on  hybrid  of  mode  shares  used  in  Partners  Health  Care  Study  PNF  (2014),  Certified 
NorthPoint  T1S  (with  data  from  Kendall  Square  K2  City  of  Cambridge,  "Hotel  Parking  and 
Transportation  Demand  Management  Reports  -  City  of  Cambridge",  Assembly  Edge  PUD-PMP 
(2017),  US  Census  data,  and  Boston  Transportation  Department  data  for  Zone  11  (Sullivan 
Square). 

These  conservative  mode-splits,  with  higher  automobile  use,  were  utilized  in  the 
DEIR  transportation  analysis.  However,  through  the  implementation  of  this  Mobility 
Management  Plan  it  is  the  hope  and  expectation  of  the  Proponent  that  the 
percentage  of  trips  made  by  automobile  can  be  reduced  to  under  50-percent. 
Accordingly,  while  the  DEIR  transportation  analysis  assumed  54-  and  80-percent 
automobile  usage  for  the  respective  office  and  retail  components,  the  Proponent's 
intent  is  to  achieve  the  50-percent  maximum  automobile  use  desired  by  the  City, 
which  should  be  attainable  in  the  overall  multi-modal  environment.  With  the  transit- 
oriented  mixed-use  environment  surrounding  the  Site  it  is  expected  that  there  will 
only  be  43-percent  automobile  usage  for  the  residential  component. 

Comment  4.9 

The  Proponent's  monitoring  and  reporting  program  must  be  well  defined  and  be 
committed  to  in  the  Section  61  findings.  Trip  generation,  parking  usage,  and  Level  of 
Service  (LOS)  must  all  be  monitored  on  a  continuous  basis.  It  is  imperative  that  the 
Proponent  outline  an  extensive  and  thorough  transportation  monitoring  and  reporting 
program. 

The  monitoring  program  needs  to  include  details  of  how  mode  share  goals  will  be 
attained,  as  well  as  steps  that  will  be  taken  if  goals  are  not  met.  The  Proponent  must 
also  commit  to  conducting  regular  monitoring  and  reporting  of  transportation  mode 
shares  and  adjust  the  Project's  alternative  transportation  services  and  TDM  programs 
as  necessary.  MAPC  recommends  that  the  monitoring  program  take  place  annually 
and  for  at  least  five  years  after  full  occupancy.  The  monitoring  and  reporting  program 
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should  include  annual  data  collection  of  traffic  counts,  parking,  public  transpoliation, 
shuttle,  bicycling,  and  walking. 

The  intent  of  the  transportation  monitoring  program  is  to  confirm  that  actual  changes 
are  consistent  with  forecasted  changes.  With  a  monitoring  program,  the  actual 
impacts  of  a  project  can  be  determined  and  additional  mitigation  measures  identified, 
if  necessary.  MAPC's  recommendation  is  consistent  with  the  Secretary's  Certificate 
which  states  that  the:  DEIR  should  include  aggressive  and  specific  mode  share  goals, 
either  by  use  or  phase,  to  ensure  the  achievement  of  any  trip  reduction  measures 
assumed  in  the  transportation  study. 

Response 

As  noted  above,  a  detailed  "Mobility  Management  Plan"  (MMP)  was  developed  as 
part  of  the  local  City  of  Somerville  permitting  process.  That  document  contained  a 
comprehensive  transportation  demand  management  plan,  as  well  as  a  proposed 
post-opening  traffic  monitoring  program.  These  portions  of  the  MMP  are  included 
in  Chapter  2,  along  with  an  expanded  traffic  monitoring  program  as  required  by 
MassDOT. 

Comment  4.10 

The  Project  will  be  organized  around  48,000  sf  central  publicly  accessible  civic  space, 
along  with  a  framework  of  new  roadways.  It  is  critical  that  the  streets  cape  be  designed 
to  be  inviting  and  encourage  public  access  from  the  rest  of  Assembly  Row  to  the  fullest 
extent  possible.  For  example  this  can  be  done  through  enhancing  wayfinding  signage 
and  lighting  to  encourage  access. 

Response 

The  design  team  has  worked  collaboratively  with  the  City  of  Somerville  to  develop 
streetscape  strategies  intended  to  tie  XMBLY  into  the  larger  Assembly  Square 
experience.  This  includes  the  establishment  of  improved  "Connector"  Streetscapes 
along  both  Foley  Street  and  Revolution  Drive  and  the  construction  of  a  new  "Main 
Street"  in  the  form  of  Road  K.  Streetscapes  will  feature  pedestrian  amenities  including 
public  furnishings,  bike  racks,  street  trees,  integrated  lighting  and  wayfinding. 
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Letter  5:  Mystic  River  Watershed  Association 


Comment  5.1 

The  XMBLY  project  should  create  separate  pedestrian  and  bike-friendly  routes  for  non¬ 
motor-vehicular  travel  along  its  boundaries  along  Foley  Street,  Middlesex  Ave,  Grand 
Boulevard  and  Revolution  Drive.  We  believe  the  project  should  emphasize  a  "complete 
streets  design  not  only  within  but  surrounding  the  site.  Existing  and  proposed  streets 
can  be  made  safer  and  more  comfortable  with  wider  sidewalks;  more  shade,  street 
trees  and  furniture;  bike  facilities;  and  signalized  crosswalks  that  favor  nonmotorized 
travel.  In  addition,  the  external  street  frontage  should  prioritize  public  facilities  such  as 
retail  and  restaurants. 

Foley  Street  is  a  particularly  important  neighborhood  pedestrian  and  bike  corridor 
between  East  Somerville  and  Assembly  Row.  The  pedestrian  underpass  connecting 
Foley  Street  to  Foss  Park  is  one  of  very  few  opportunities  for  pedestrians  and  cyclists 
from  East  Somerville  can  safely  cross  the  1-93  barrier  to  reach  Assembly  Row,  the 
Orange  Line  and  the  Mystic  River.  This  route  in  particular,  bordering  the  XMBLY 
project,  should  be  developed  as  an  attractive,  sate  walking  and  biking  path. 

In  addition,  we  believe  that  project  proponents,  working  with  MassDOT  and 
Somerville,  should  improve  the  crossings  at  the  Middlesex  Avenue  Intersection, 
increase  active  uses  on  the  first  floor  of  Building  1,  and  mitigate  two  major  vehicular 
entries  that  Interrupt  the  pedestrian  sidewalk  at  Building  1-the  fire  station  truck  exit 
on  Middlesex  Avenue  and  the  garage  entrance  on  Foley  Street. 

Finally,  the  other  three  streets  that  form  the  site  boundaries  also  bring  pedestrians  and 
bicyclists  from  the  pedestrian  underpass  at  Main  Street  near  Sullivan  Square,  and  from 
the  Sullivan  Square  MBTA  bus,  commuter  rail  and  transit  station.  These  streets  should 
also  be  developed  into  pedestrian  and  bike-friendly  complete  streets  with  safe 
crossings. 

Response 

Chapter  2  contains  discussion  of  both  the  Project's  internal  pedestrian  and  bicycle 
accommodations,  as  well  as  a  discussion  of  Assembly  Square's  connectivity  with  the 
surrounding  area. 

Comment  5.2 

In  sum,  effective  stormwater  management  to  protect  water  quality  in  the  Mystic  River 
is  essential  to  the  area's  growing  value  as  a  recreational  resource,  restored  ecological 
system,  and  public  open  space  asset.  We  urge  the  Proponent  to  maximize  responsible 
stormwater  retention,  treatment,  and  management  at  each  stage  of  the  Project  and 
during  construction  periods.  We  further  urge  the  City  of  Somerville  to  monitor  the 
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Project's  delivery  on  these  commitments  and  ensure  that  XMBLY  contributes  to  the 
Mystic's  long-term  water  quality. 

Response 

The  City  of  Somerville  has  conditioned  the  Proponent  to  submit  100%  Engineering 
Plans  for  the  proposed  roadway  and  infrastructure  improvements. 

Comment  5.3 

Much  of  the  proposed  open  space  in  the  XMBLY  project  is  projected  to  be  paved,  either 
as  roadway  or  within  a  48,000  SF  public  plaza.  We  believe  the  Project  needs  to 
incorporate  more  tree  coverage,  narrower  parking  spaces,  wider  vegetated  swales  on 
sidewalks,  and  permeable  paving  to  help  reduce  the  public's  heat  exposure  and  the 
intensity  of  the  urban  heat  island  effect.  We  support  the  proposed  use  of  high-albedo 
and  vegetated  roofs  and  encourage  their  maximization  to  further  reduce  heat 
absorption  and  increase  energy  conservation. 

Response 

The  Project  includes  sustainability  features  to  reduce  heat  exposure  and  overall  heat 
island  effect.  These  include: 

>  Establishment  of  a  regularized  street  tree  pattern  as  part  of  all  streetscape  types. 

>  Creation  of  dense  "Filtration  Grove"  over  a  paved  plaza  area  between  Blocks  23, 
24,  and  25. 

>  Use  of  permeable  pavers  along  the  Road  K  furnishing  zone.  This  five-foot  wide 
strip  extends  between  the  raised  street  trees  and  will  be  underlain  with  a 
continuous  strip  of  structural  soil. 

>  Use  of  LEED-compliant  high-albedo  concrete  paving  on  all  non-paver  sidewalks. 

>  Addition  of  a  major  rain  garden  in  front  of  the  existing  building  and  integrated 
streetscape  rain  gardens  on  both  sides  of  Road  K. 

Comment  5.4 

The  developer  proposes  to  raise  finished  floor  elevations  above  projected  flood 
elevations;  this  design  should  include  the  ability  to  continue  to  elevate  the  ground 
floor  (e.g.,  through  wet  flood  proofing  and  including  an  extra-high  first  floor  ceiling)  as 
flooding  becomes  more  chronic.  In  addition,  critical  building  infrastructure  should  be 
elevated  and  waterproofed  to  allow  for  public  safety  during  and  rapid  recovery 
following  flood  events.  Each  building  should  employ  an  updated  flood  hazard 
mitigation  plan  to  protect  occupant  and  public  safety. 

Response 

Refer  to  Chapter  1,  Project  Description,  for  additional  information  on  proposed 
resiliency  measures. 
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Comment  5.5 

The  Project  commits  to  reduce  stationary  source  greenhouse  gas  (GHG)  emissions 
beyond  the  minimum  MA  code  requirements.  They  propose  a  26.2%  equivalent 
estimated  energy  use  reduction  for  the  project,  which  translates  to  19.9%  reduction  in 
stationary  source  C02  emissions  compared  to  the  ASHRAE  90.1-2013  defined  Base 
Case.  The  adjacent  Partners  building  has  achieved  50%  reduction  compared  to  Base 
Case.  Again,  we  encourage  proponents  to  work  with  Partners  to  further  decrease 
energy  consumption. 

The  Project  proposes  to  reduce  GHG  from  mobile  sources  through  transit-oriented 
development,  an  improved  pedestrian  environment  and  new  public  space,  and  Traffic 
Demand  Management  (TDM)  measures,  including  minimizing  onsite  parking  to  the 
minimum  to  satisfy  tenant  and  resident  needs,  adaptive  signal  controllers  to  reduce 
vehicle  congestion,  and  participating  in  the  Assembly  Square  Transportation 
Management  Association.  We  commend  these  commitments.  The  Project  should 
optimize  its  proximity  to  public  transportation  and  walkable  destinations  to  reduce 
single-occupancy  automobile  trips. 

Response 

The  stationary  source  greenhouse  gas  analysis  has  been  revised  for  this  FEIR  filing  to 
reflect  the  Proponent's  commitment  to  improved  building  envelopes  resulting  in 
further  reductions  in  energy  consumptions  against  the  Base  Case.  These  updated 
analyses  are  presented  in  Appendix  D.  Additionally,  the  Proponent  has  committed  to 
a  comprehensive  TDM  program  that  will  reduce  SOV  trips  and  indirect  GHG 
emissions.  Further  updates  to  the  TDM  program  are  described  in  Chapter  2  of  FEIR. 
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Letter  6:  Brad  Rawson 


Comment  6.1 

In  summary  the  City  of  Somerville  is  fully  supportive  of  the  Project  as  described  in  the 
DEIR  and  as  permitted  under  the  City's  Planned  Unit  Development  entitlement.  The 
Project  site  is  an  ideal  location  for  the  types  of  high -intensity,  transit-oriented 
commercial  and  mixed  use  development  that  will  help  our  City  realize  the  ambitious 
job-creation  and  commercial  tax  base  generation  goal  envisioned  in  its  adopted 
Comprehensive  Plan.  The  Proponent  has  embraced  the  City's  progressive  regulations 
around  affordable  housing,  jobs  linkage,  inflow/infiltration  reduction  and  on-site  open 
space  creation.  Furthermore,  the  Proponent  is  negotiating  a  development  covenant  in 
good  faith  to  address  major  off-site  infrastructure  mitigation  to  promote  low-carbon 
modes  of  transportation  for  Project-generated  trips. 

Response 

Thank  you  for  your  support. 
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Letter  7:  David  Dahlbacka 


Comment  7.1 

In  general,  I  support  this  project  because  of  the  increased  office/R&O  tax  revenue. 
However,  I  propose  the  following  Improvements: 

•  During  Phase  1,  the  proponent  should  integrate  the  residential  tower  at  Block  25 
with  Block  23,  for  example  by  creating  towers  on  the  southeast  and  southwest 
corners  of  the  Block  23  building.  This  has  the  following  benefits: 

o  The  southeast  comer  of  the  current  Block  25  tower  is  a  little  over  300  feet 
from  1-93.  Since  air  pollution  moves  with  the  wind,  that  corner  will 
experience  more  air  pollution  than  Block  23. 

o  The  Block  25  tower  breaks  up  what  could  be  a  large,  consolidated 
useable  open  space  within  Blocks  21,  23,  and  24.  By  moving  it  to  Block  23, 
the  developer  can  consolidate  the  open  space. 

o  The  promenade  between  Blocks  25  and  21  is  a  canyon  and  will 
frequently  be  in  shadow.  As  a  result,  the  vegetation  in  the  promenade  will 
likely  be  unhealthy  unless  it  is  carefully  selected  for  shade  tolerance.  With 
consolidated  open  space,  more  sunlight  will  reach  the  vegetation  and  a 
wider  selection  of  vegetation  will  be  available. 

•  Also,  during  Phase  1,  and  working  with  the  City  and  with  Federal  Realty,  the 
proponent  should  Improve  Foley  Street  on  both  sides  with  trees,  sidewalks,  and 
bicycle  lanes.  This  connects  the  site  with  the  Assembly  Square  T-Stop  and  improves 
the  site's  integration  with  the  rest  of  the  metropolitan  area. 

•  During  Phase  4,  the  north  wing  of  Block  24  should  be  replaced  by  increasing  the 
height  of  the  southeast  and  southwest  parts  of  Block  24  and  extending  Block  24 
around  over  Block  26.  This  has  the  following  benefits: 

o  Removing  the  north  wing  increases  the  XMBLY  park  size  to  2 
consolidated  acres. 

o  Increasing  the  height  of  Block  24  and  extending  it  around  the  eastern 
boundary  acts  to  shield  the  park  from  1-93  pollution. 

o  Increasing  the  height  of  Block  24  and  integrating  it  with  Block  26  as 
office/R&O  provides  increased  tax  benefit  to  the  city  of  Somerville. 


Response 

The  future  phasing  of  the  XMBLY  master  plan  block  development  will  remain  flexible 
to  support  the  market  demands.  With  the  demand  of  commercial  use  within 
Assembly  Row,  it  is  anticipated  that  Block  21  may  be  the  following  phase  to  be 
developed.  Block  21  will  have  similar  advantages  to  limit  the  amount  of  air  pollution 
that  reaches  the  site  while  also  developing  the  street  wall  along  Foley  Street  and 
defining  the  open  space  within  the  XMBLY  master  plan.  There  has  been  careful 

Response  to  Comments 
4-41 


XMBLY 


Final  EIR 


consideration  of  a  filtration  grove  with  a  signature  feature  wall  between  Block  21 
and  Block  24  that  will  aide  in  the  reduction  of  air  pollution  reaching  the  site. 
Although  the  sidewalk  across  on  Foley  Street  is  not  part  of  the  XMBLY  master  plan, 
the  development  is  happy  to  coordinate  the  efforts  to  enhance  the  streetscape  with 
Federal  Realty  and  the  City.  While  the  existing  Block  24  has  several  long-term  lease 
agreements,  it  has  been  studied  to  how  it  can  be  redeveloped  in  a  consolidated 
footprint  to  allow  for  more  open  space  during  the  final  completion  of  the  XMBLY 
master  plan.  Once  the  Project  is  fully  built  out,  regardless  of  the  final  configurations 
of  the  individual  blocks,  the  City  will  receive  the  same  overall  tax  benefits  for  the 
approved  master  plan. 
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Letter  8:  Fred  Berman 


Comment  8.1 

I  am  writing  to  communicate  my  overall  support  for  this  project,  and  to  suggest  some 
minor  changes  which  would,  I  believe,  improve  the  project's  ability  to  address 
environment-related  concerns. 

Specifically,  while  the  developer  has  taken  important  steps  to  protect  residents  from 
the  particulate  pollution  emanating  from  1-93,  moving  the  residential  tower  from 
Block  25  to  Block  23,  such  that  there  were  towers  on  the  southeast  and  southwest 
corners  of  the  Block  23,  would  further  increase  the  distance  between  the  residents  and 
the  pollution  source.  In  addition,  relocating  the  Block  25  tower  to  Block  23  would  allow 
the  consolidation  of  open  space  in  Blocks  21  and  23. 

I  would  also  encourage  the  developer  to  shrink  the  footprint  of  the  buildings  in  Block 
24  and  increase  their  height  such  that  they  provide  an  impediment  to  the  flow  of 
polluted  air  from  1-93,  and  so  that  there  is  more  open  space  in  Block  24  (which  could 
be  consolidated  with  other  open  space). 

The  more  open  space,  and  the  higher  percentage  of  open  space  that  is  planted  — 
preferably  with  trees  that  can  block  the  flow  of  polluted  air  from  1-93  --  the  better  the 
air  quality  will  be  in  the  rest  of  the  Assembly  Square  area.  Additionally,  the  more  open 
space,  the  better  the  ability  to  absorb  and  cleanse  water  and  slow  its  flow  into  the 
Mystic  River. 

To  encourage  walking  and  cycling  to  Assembly  Square,  and  to  promote  transit  use,  the 
developer  should  be  encouraged  to  enhance  Foley  Street  by  planting  trees,  improving 
the  sidewalk  infrastructure,  and  establishing  safe  bike  lanes  to  the  transit  stop. 

Response 

The  initial  phase  of  the  Project  will  include  the  residential  Block  23  and  will  set  the 
framework  of  the  new  infrastructure  and  roads.  As  was  strongly  advised  by  the  City 
and  advocacy  groups  in  Somerville,  it  was  noted  that  any  living  space  within  300  feet 
of  1-93  was  subjected  to  higher  levels  of  air  particulate  matter.  The  Project  was 
specifically  reconfigured  to  locate  both  residential  Block  23  and  Block  25  beyond  this 
definitive  line.  There  has  been  careful  consideration  of  a  filtration  grove  with  a 
signature  feature  wall  between  Block  21  and  Block  24  that  will  aide  in  the  reduction 
of  air  pollution  reaching  the  Project  Site.  While  the  existing  Block  24  has  several 
long-  term  lease  agreements,  it  has  been  studied  to  how  it  can  be  redeveloped  in  a 
consolidated  footprint  to  allow  for  more  open  space  during  the  final  completion  of 
the  XMBLY  master  plan. 
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Letter  9:  Jane  Fair  Bestor 


Comment  9.1 

The  proposed  project  is  sadly  inadequate  in  meeting  even  minimum  standards  in  this 
regard  relative  to  its  proposed  build-out  of  1,496,000  sq.  ft.,  including  489  residential 
units. 

The  Somerville  Open  Space  and  Recreation  Plan  2016-2021  can  be  accessed  at 

https://2xbcbm3dmbsgl2akbzq9ef2kwpengine.netdna-ssl.com/wp- 

content/uploads/2016/09/0SRP-Draft.pdf. 

The  plan  summary  succinctly  lays  out  the  city's  inadequate  public  open  space  relative 
to  the  size  of  its  population,  the  acute  desire  of  residents  for  more  quality  open  space, 
and  the  challenges  arising  in  addressing  this  need  from  the  density  of  build-out: 

Approximately  160  acres,  or  6%,  of  Somerville's  4.1  square  miles  meet  the  definition  of 
open  space  laid  out  in  this  Plan.  All  of  Somerville's  open  spaces  are  heavily  used  by 
nearly  80,000  residents  and  consistently  identified  as  a  priority  in  the  City's  long-range 
and  neighborhood  planning  processes.  Because  of  the  lack  of  opportunities  for 
dramatic  expansion,  each  of  Somerville's  parks  and  open  spaces  is  a  precious  resource. 

This  Plan,  and  the  processes  that  informed  it,  clearly  support  the  need  to  acquire 
additional  open  space.  This  need  is  consistently  expressed  by  the  community  and 
clearly  stated  in  the  long  term  planning  goals  articulated  in  SomerVision,  the  city's 
comprehensive  plan  (p.6,  my  emphasis). 

I  have  no  problem  with  the  total  square  footage  of  this  project;  Somerville  needs  more 
well-conceived,  medium  to  high-density  mixed  use  projects  that  can  help  to  take  us  off 
state  welfare  and  provide  good  jobs  for  city  residents.  But  'well-conceived'  Includes  an 
adequate  contribution  to  Somerville  residents'  urgent  need  for  high  quality  public  open 
space.  I  therefore  ask  you  to  require  the  developers  to  require  at  least  one-and-a-half 
and  ideally  two  acres  in  quality  public  open  space  by  reconceptualizing  the 
distribution  of  uses  in  their  building  plans. 

Response 

The  XMBLY  Master  Plan  was  developed  in  coordination  with  the  City  of  Somerville. 
The  48,000  square  feet  of  publicly-accessible  open  space  will  relate  and  connect  to 
other  neighborhood  parks  (Baxter  Riverfront  Park,  Draw  Seven  Park,  Assembly  Line 
Park,  and  the  Partners  Campus)  to  create  a  network  of  open  space  opportunities  for 
the  residents  and  workers  of  this  portion  of  Somerville. 

The  proposed  lawn  at  the  center  of  the  open  space  is  approximately  9,000  square 
feet.  It  is  intended  to  be  a  flexible,  heavily  programmed  space  that  can  serve  a 
variety  of  multi-scalar  uses  through  all  four  seasons.  Plaza  spaces  surrounding  the 
main  lawn  reconcile  the  geometries  of  the  architecture  (including  the  existing 
building)  while  providing  major  outdoor  gathering/eating  spaces  and  serving  as 
accessible  fire  lanes  in  some  locations. 
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Letter  10:  Wig  Zamore 


Comment  10.1 

With  regard  to  overall  development  program,  the  decrease  in  program  size  to  roughly 
1.5  million  square  feet  from  the  earlier  proposal  of  a  more  job  intense  2.0  million  gross 
square  feet  of  building  is  disappointing.  This  highly  visible  site  can  hold  a  fair  amount 
of  new  jobs,  which  both  Somerville  and  the  region  will  need  fairly  soon,  as  East 
Cambridge  fills  out.  The  Orange  Line  already  connects  Assembly  Square  to  all  other 
rail-based  transit  in  eastern  Massachusetts.  Thus,  the  diverse  job  opportunities  at 
Assembly  Square  can  be  reached  without  reliance  on  petroleum  based  single  or  low 
occupancy  vehicles.  It  is  also  perplexing,  and  disappointing,  that  the  new  XMBLY  DEIR 
plan  has  a  much  higher  ratio  of  parking  on-site  to  development  square  feet  than  the 
prior  EENF  proposed. 

Response 

Chapter  2  contains  a  detailed  parking  supply  and  demand  analysis.  The  analysis 
indicates  that  with  the  full  build-out  of  the  Site  there  will  be  a  calculated  shortfall  of 
397  spaces  compared  to  the  proposed  1,695-space  supply,  almost  all  of  which  is  in 
garage  structures.  This  represents  an  approximately  23-percent  deficit  in  parking. 
Understanding  that  there  can  be  differences  between  calculated  results  and  actual 
conditions,  it  is  clear  from  this  analysis  that  the  proposed  parking  supply  is  not 
excessive.  More  detail  regarding  this  analysis  is  provided  in  Chapter  2. 

Comment  10.2 

The  EENF  proposed  1670  parking  spaces  for  2.0  million  square  feet  of  development, 
while  this  DEIR  proposes  1693  spaces  for  1.5  million  square  feet  of  buildings. 

Somerville  currently  has  the  second  highest  bicycling  to  work  intensity  in  the  US,  after 
Portland  Oregon,  and  is  the  locus  for  new  electric  transit  and  will  host  the  hub  of  the 
most  complete  regional  Path  network  in  New  England.  Surely  XMBLY  can  do  better 
with  both  its  parking  space  ratio  and  in  mitigating  the  DEIR's  dire  predictions  of 
intersections  with  D,  E  and  F  ratings.  We  need  a  more  sustainable  transportation  plan. 
The  PARTNERS  project  has  used  less  parking  spaces  than  predicted.  The  Assembly  TMA 
is  about  to  start  up.  Assembly  Square  provides  ample  opportunities  for  XMBLY  to  do 
better. 

Response 

See  the  response  to  Comment  10.1  provided  above  for  information  concerning 
parking.  As  noted  earlier,  the  Proponent  has  committed  to  being  an  active  member 
of  the  newly  formed  "Assembly  Now"  Transportation  Management  Association. 
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Comment  10.3 

With  regard  to  building  energy  use  and  electric  power,  XMBLY  can  similarly  improve 
on  its  LID  proposals.  Transportation  has  passed  electric  power  generation  as  the 
largest  energy  using  sector  in  the  US,  but  they  remain  close.  Massachusetts  consumes 
less  energy  per  capita  than  most  states,  in  part  because  of  our  population  density. 
Nevertheless,  large  opportunities  for  XMBLY  to  be  more  sustainable,  besides  in  its 
transportation  strategies,  lie  in  pursuit  of  Passive  House  standards  for  its  residential 
buildings  and  in  the  potential  for  more  robust  solar  roof  installations  on  all  of  its  roofs. 
Additionally,  XMBLY  may  want  to  confer  with  others  at  Assembly  Square  about  the 
potential  for  shared  district  energy.  It  may  even  be  worth  working  with  MWRA  on 
power  from  regional  waste. 

Response 

Please  refer  to  Appendix  D  for  evaluations  of  shared  district  energy  and  passive 
house  construction. 

Comment  10.4 

Finally,  although  the  new  XMBLY  proposal  has  more  generous  public  open  space  than 
the  site  plan  shown  in  the  EENF,  the  amount  of  green  and  open  space  proposed  falls 
far  short  of  the  ratio  established  by  SomerVision,  of  one  new  acre  of  open  space  for 
every  120,000  square  feet  of  new  buildings.  The  expectation  of  SomerVision  was  that 
the  Transformative  Districts  would  provide  most  of  the  jobs  and  most  of  the  new  green 
and  open  space  in  that  Comprehensive  Plan.  Somerville  is  furthest  behind  its  duly 
adopted  SomerVision  goals  in  achieving  its  public  green  and  open  space  goals. 
Somerville  already  has  the  least  public  green  and  open  space  per  1000  residents  of 
any  of  Massachusetts'  351  cities  and  towns.  XMBLY  could  achieve  much  more,  for  itself 
and  Somerville. 

Response 

Refer  to  response  to  Comment  9.1 

Comment  10.5 

If  XMBLY  was  to  move  ahead  with  its  largest  garage  and  office  I  lab  buildings  first,  the 
other  new  garages  in  its  plan  would  not  be  necessary  at  all.  By  adding  residential 
height  on  several  corners  of  Block  23,  removing  the  small  footprint  Block  25,  and 
through  eventual  bolder  re-development  of  Blocks  24  and  26,  XMBLY  could  end  up 
with  33%  more  built  square  feet  and  much  more  significant  public  green  and  open 
space.  It  is  not  possible  to  deal  with  the  crises  of  climate  change,  or  with  Somerville's 
unhealthy  lack  of  green  space,  without  attaining  the  natural  and  public  space  goals  of 
SomerVision.  Through  a  more  creative  urban  design  and  building  program,  XMBLY 
could  create  a  more  desirable  place  to  live,  work  and  play,  as  well  as  a  more  profitable 
project. 
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Response 

The  initial  phase  of  the  Project  will  include  the  residential  Block  23  and  will  set  the 
framework  of  the  new  infrastructure  and  roads.  The  Block  21  parking  garage  is 
anticipated  to  utilize  shared  parking  with  the  existing  Block  24  and  future  Block  26 
to  limit  the  need  for  site  parking.  The  future  phases  are  designed  for  flexibility  to 
correspond  with  the  market  demand.  While  the  existing  Block  24  has  several  long 
term  lease  agreements,  it  has  been  studied  to  how  it  can  be  redeveloped  in  a 
consolidated  footprint  to  allow  for  more  open  space  during  the  final  completion  of 
the  XMBLY  master  plan.  In  its  current  conditions,  the  site  is  comprised  of  surface 
parking  lots  accommodating  approximately  800  vehicles  with  depleted  open  space. 
The  master  plan  introduces  a  prominent  feature  park  of  48,000  square  footage  of 
public-accessible  usable  open  space  with  the  overall  site  containing  145,000  square 
feet  of  open  space.  The  proposed  opens  space  forms  the  core  of  the  development 
to  promote  flexible  programming  and  to  compliment  the  adjacent  architecture. 

Comment  10.6 

The  provision  of  Block  21  space  for  an  Assembly  Square  fire  station  is  important,  and 
well-located.  That  said,  Federal  Realty,  with  its  renewal  and  large  addition  to  riverfront 
green  space,  its  $15  million  contribution  to  the  new  Orange  Line  T-stop,  and  its 
contributions  to  active  transport  facilities  connecting  Assembly  Square  to  surrounding 
neighborhoods  established  a  level  of  community  benefit  which  far  exceeds  the  pro  rata 
contributions  of  the  XMBLY  project  so  far.  The  Route  28  underpass  over  the  Mystic 
River  from  Assembly  to  Ten  Hills  is  nothing  short  of  spectacular.  Similarly,  the 
PARTNERS  project  has  made  over  50%  of  its  site  accessible  green  space. 

Response 

A  summary  of  the  Project's  overall  mitigation  and  community  benefits  package  is 
provided  in  Chapter  8,  Mitigation. 

Comment  10.7 

The  notion  that  re-timing  traffic  lights  can  provide  a  major  benefit  to  expected  XMBLY 
related  Assembly  Square  traffic  congestion  is  just  ridiculous.  VHB  has  been  intensely 
involved  as  a  project  transportation  consultant  at  Assembly  Square  for  roughly  two 
decades.  And  20th  century  traffic  consulting  firms  routinely  suggested  traffic  light 
timing  as  THE  Solution  to  traffic  congestion.  It  was  cheap.  But  those  promises  always 
seemed  to  fall  flat.  As  accurately  predicted  by  VHB  in  its  many  earlier  environmental 
filings  for  Assembly  projects,  the  Middlesex  Avenue  entrance  off  of  Route  28  is  a 
nightmare.  The  daily  conflict  between  northbound  traffic  coming  off  of  193  ramps  and 
Mystic  Avenue,  and  R28  traffic  turning  into  Assembly  Square  is  horrific  and  life 
threatening. 

A  serious  updated  study  of  how  to  bring  a  spur  off  of  Route  28,  under  193  and  directly 
onto  Foley  Street  is  needed  ASAP.  This  is  the  long  term  solution  to  directly  connecting 
the  center  of  Somerville  to  the  new  Assembly  T-stop.  And  the  best  hope  for  alleviating 
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the  dramatic  level  of  service  deterioration  predicted  in  the  XMBLY  DEIR.  Fay  Spofford 
took  this  concept  quite  far  in  earlier  studies.  That  work  needs  to  be  updated  now  that 
Assembly's  21 "  century  development  course  has  been  charted.  This  effort  would  be  a 
huge  advance  for  all  of  Assembly's  future  users. 

Response 

The  traffic-signal  related  mitigation  proposed  as  part  of  the  Project  extends  beyond 
just  basic  signal  timing  adjustments.  Instead,  the  Project  will  be  implementing 
adaptive  signal  control  at  ten  intersections.  This  mitigation  will  allow  these  signals  to 
operate  in  a  far  more  flexible,  adaptive  manner  responding  to  actual  traffic 
conditions  continuously  on  a  cycle-by-cycle  basis.  Adaptive  signal  control  is  a 
relatively  new  design  entity,  and  there  currently  are  fewer  than  ten  systems  like  this 
in  place  across  Massachusetts.  This  type  of  system  has  been  found  to  be  very 
effective,  and  far  more  responsive  than  just  relying  on  predetermined  signal  timing 
programs.  This  new  system  will  help  to  minimize  Project  impacts  while  helping  to 
address  existing  deficiencies  in  this  area. 

The  Foley  Street  underpass  has  been  under  consideration  several  times  over  the 
years.  Following  the  most  recent  study  referenced  it  was  determined  that  that 
project  was  not  feasible  for  a  variety  of  reasons,  included  the  excessive  grades  of  the 
new  roadway  that  would  be  required  to  maintain  the  required  clearance  under  the  I- 
93  overpass  structure.  With  the  MBTA  Orange  Line  Assembly  Station  now  being  an 
established  successful  station,  there  should  continue  to  be  a  reduced  reliance  on 
private  automobile  for  travel  to  and  from  Site.  This  also  is  demonstrated  by  the 
Proponent's  willingness  to  provide  lower  parking  ratios  than  those  provided  at 
similar  developments  in  the  area.  The  Proponent  also  is  developing  a  transit 
mitigation  package  to  apply  resources  towards  transit  improvements  as  opposed  to 
tradition  roadway  improvements  primarily  benefiting  automobile  traffic. 

Comment  10.8 

Second,  the  Mystic  River  Watershed  Association  is  a  critical  champion  of  the  clean-up, 
use  and  future  of  Massachusetts'  most  fully  polluted  river  system.  Working  with 
community  advocates,  academics,  MA  DEP  and  US  EPA,  MyRWA  has  made  stunning 
progress  in  cleaning  up  and  planning  for  a  healthier,  more  sustainable  Mystic  River 
Watershed  future.  Their  organization  needs  a  permanent  home,  and  Assembly  Square 
would  be  the  perfect  site  for  them.  It  is  accessible  via  MBTA  and  active  transport.  It  sits 
on  the  saltwater  I  freshwater  nexus  of  the  Mystic  River,  and  there  is  ample  waterfront 
property  that  could  host  a  permanent  MyRWA  home  at  Assembly  Square.  The  Mystic 
runs  through  diverse  communities,  ranging  from  wealthy  suburbs  upriver  to  some  of 
Massachusetts'  most  challenged  environmental  justice  neighborhoods  in  the  urban 
core.  As  we  face  equity  and  climate  challenges  in  the  decades  ahead,  a  new  home  for 
MyRWA  would  be  a  fitting  and  lasting  project  benefit  for  Assembly  Square,  Somerville 
and  the  region  as  a  whole. 
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Response 

The  Proponent  appreciates  the  meaningful  and  inspiring  work  of  MyRWA  to 
spearhead  watershed  pollution  and  advocate  on  behalf  of  the  community  for  a 
healthy  and  sustainable  future.  The  Proponent  is  open  to  exploring  additional 
opportunities  to  help  support  the  goals  and  objectives  of  MyRWA,  including 
opportunities  for  tenancy,  and  looks  forward  to  continued  conversations  with 
MyRWA. 
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Letter  11:  Lynn  McWhood 

Comment  11.1 

I  appreciate  some  of  the  changes  made  by  the  developers  since  the  prior  proposal  for 
the  site.  In  particular,  I  am  happy  to  see  the  land  swap  that  has  enabled  a  better  street 
grid  to  be  created  at  the  intersection  of  Foley  Street  and  the  new  K  Street.  1 801  also 
happy  to  see  that  residential  buildings  are  being  set  back  from  1-93  at  least  300'  to 
satisfy  concerns  about  air  quality  closer  to  the  highway.  The  addition  of  a  filtration 
grove  between  the  housing  and  the  highway  is  also  a  nice  feature. 

I  am,  however,  concerned  about  the  design  of  public  open  space  in  the  development. 
While  the  developers  are  proposing  an  increase  in  the  size  of  the  central  public  open 
space  from  31,000  square  feet  to  48,000  square  feet,  this  is  still  quite  small,  just  over 
an  acre.  For  a  typical  Somerville  residential  neighborhood  with  densely  spaced  2  and  3 
story  houses,  an  acre  would  be  a  passable  size  for  a  neighborhood  park.  For  the  much 
more  densely  built  9.38  acre  area  of  this  development,  it  is  inadequate.  Somerville 
already  has  very  little  public  open  space  per  person,  and  a  particularly  small  amount 
of  green  public  open  space.  The  city  of  Somerville  carried  out  a  broadly  participative 
planning  process  called  Somervision  that  settled  on  the  creation  of  125  acres  of 
publicly  accessible  open  space  as  a  goal  for  2010  to  2030.  The  145  acre  Assembly 
Square  site  was  seen  as  a  place  that  could  supply  a  significant  increase  in  green  public 
open  space  in  addition  to  providing  an  increase  in  commercial  tax  base  and  jobs.  The 
DEIR  strains  to  make  this  48,000  square  foot  open  area  seem  more  substantial  than  it 
is.  There  is  a  central  green  lawn,  but  Figure  1-6,  the  plan  that  details  the  planting  of 
the  central  area,  lacks  a  scale,  so  it  is  hard  to  tell  just  how  large  the  lawn  is.  From  the 
plan  and  the  perspective  sketches,  the  lawn  appears  to  be  floating  in  the  midst  of  an 
oddly  shaped  paved  area.  It' s  not  clear  that  there  is  a  "there"  there.  Figure  1-7,  the 
plan  of  public  open  space,  uses  green  to  color  the  area  that  counts  as  public  open 
space,  even  though  most  of  the  designated  open  space  consists  of  paved  surfaces  and 
sidewalks. 

Response 

Refer  to  response  to  Comment  9.1 

Comment  11.2 

/  am  also  concerned  by  what  seem  to  me  to  be  relatively  weak  measures  to  counteract 
sea  level  rise  and  other  possible  impacts  of  global  warming.  In  August  20  I  0  there  was 
an  intense  rain  storm  that  caused  flash  flooding  in  East  Cambridge  and  East 
Somerville,  notably  where  McGrath  Highway  goes  under  1-93. 1  heard  that  there  was 
flooding  in  the  general  vicinity  of  this  site  also  and  that  the  flooding  was  not  within  a 
previously  designated  flood  zone.  We  are  learning  that  more  intense  rainfalls 
accompanying  global  warming  can  cause  massive  problems  in  places  that  previously 
had  well-functioning  water  management  systems  (like  Japan).  The  DEIR  expects  that 
“raising  finish  floor  elevations  for  occupiable  spaces  above  the  projected  flood 
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elevations"  will  reduce  vulnerability  to  floods,  but  the  development  includes 
underground  garages.  Has  attention  been  given  to  creating  systems  that  can  store 
flood  water  temporarily?  Could  a  larger  green  open  space  be  connected  to  a  more 
extensive  and  innovative  water  management  system ? 

One  final  note:  On  page  1-6  there  is  a  reference  to  "impervious"  surfaces  in  the  paved 
areas;  from  the  context,  it  appears  that  what  was  meant  was  "pervious. "  This  needs  to 
be  clarified. 

Response 

Refer  to  Chapter  1,  Project  Description,  for  additional  information  on  proposed 
resiliency  measures.  In  clarification  of  your  final  note,  on  pgge  1-6  the  word 
"impervious"  should  be  replace  with  the  word  "pervious". 
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Appendix  A:  MEPA  Distribution  List 


Commonwealth  of  Massachusetts 

Secretary  Matthew  A.  Beaton 
Executive  Office  of  Energy  and 
Environmental  Affairs 
Attn:  MEPA  Office 
100  Cambridge  Street,  Suite  900 
Boston,  MA  02114 

DEP/Northeast  Regional  Office 
Attn:  John  D.  Viola 
205B  Lowell  Street 
Wilmington,  MA  01887 

Massachusetts  Department  of 
Transportation 

Public/Private  Development  Unit 
ATTN:  Lionel  Lucien 
10  Park  Plaza,  Suite  4150 
Boston,  MA  02116 


Massachusetts  Dept,  of  Energy  Resources 
Attn:  Paul  F.  Ormond 
100  Cambridge  Street,  Suite  1020 
Boston,  MA  02114 

Metropolitan  Area  Planning  Council 
Attn:  Marc  D.  Draisen 
60  Temple  Place,  6th  Floor 
Boston,  MA  02111 

Massachusetts  Water  Resource  Authority 

Attn:  MEPA  Coordinator 

Charlestown  Navy  Yard 

100  First  Avenue,  Building  39 

Boston,  MA  02129 


City  of  Somerville 

Somerville  Transportation  & 

Infrastructure  Department  Somerville  Conservation  Commission 

93  Highland  Avenue  Attn:  Mathias  Neuber 

Somerville,  MA  02134  93  Highland  Avenue 

Somerville,  MA  02134 

Somerville  Office  of  Strategic  Planning 
and  Community  Development 
Attn:  Sarah  Lewis 

City  of  Somerville  -  City  Hall,  93  Highland 
Avenue,  Somerville,  MA  02143 


Appendix  A:  MEPA  Distribution  List 


XMBLY 


Final  EIR 


Other  Interested  Parties 

Somerville  Catholic  Collaborative 
Patronage  of  St.  Joseph 
Attn:  Fr.  Richard  G.  Curran 
264  Washington  Street  -  Union  Square 
Somerville,  MA  02143-3313 

East  Somerville  Main  Streets 
Attn:  Teresa  Vazquez-Dodero 

114  Broadway,  Suite  112 
Somerville,  MA  02145 

WalkBoston 
Attn:  Bob  Sloane 
45  School  Street 
Boston,  MA  02108 

Somerville  Public  Library 
79  Highland  Avenue 
Somerville,  MA  02143 

Somerville  Public  Library  -  East  Branch 

115  Broadway 
Somerville,  MA  02145 


Residents: 

Wig  Zamore 

Katjana  Ballantyne  -  Ward  7  Alderman 

Matt  McLaughlin  -  Ward  1  Alderman 

Mark  J.  Lyons 

William  T.  Gage 

Anne  Tate 

Lee  Erica  Palmer 

Andrea  Ranger 

Gary  S.  Trujillo 

Jane  Fair  Bestor 

David  Dahlbacka 

Ellin  Reisner 

Maureen  Barrillaro 

Sam  Engelstad 

Renee  Scott 

Tori  Antonino 

Fred  Berman 

Barbara  Steiner 

William  Shelton 

Lynn  McWhood 
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Appendix  B:  Comment  Letters  on  the  DEIR 


‘Ifie  CommonweaCtfi  of ‘Massachusetts 

(Executive  Office  of  Energy  and Environment a f Affairs 
100  Cam  Bridge  Street,  Suite  900 
(Boston,  MA  02114 

Charles  D.  Baker 
GOVERNOR 

Karyn  E.  I’olito 
LIEUTENANT  GOVERNOR 

Matthew  A,  Beaton 
SECRETARY 

'  j 

•  i 

*  I 

July  27,  2018 


Tel:  (617)626-1000 
Fax:  (617)  626-1081 

h ftp:// w\v\\  m as s . go v/cea 


CERTIFICATE  OF  THE  SECRETARY  OF  ENERGY  AND  ENVIRONMENTAL  AFFAIRS 

ON  THE 

DRAFT  ENVIRONMENTAL  IMPACT  REPORT 


PROJECT  NAME 


PROJECT  MUNICIPALITY 
PROJECT  WATERSHED 
EEA  NUMBER 


:  XMB LY-Somervi  lie  (f/k/a  The  Office  and  Research 
Center  +  the  Residences  at  Assembly) 

:  Somerville 
:  Mystic 
: 15595 


PROJECT  PROPONENT  :  CDNV  Assembly  LLC 

DATE  NOTICED  IN  MONITOR  :  June  20,  201 8 

Pursuant  to  the  Massachusetts  Environmental  Policy  Act  (MEFA;  M.G.  L.  c.  30,  ss.  61- 
621)  and  Section  1 1 .08  of  the  MEPA  regulations  (301  CMR  1 1 .00),  1  have  reviewed  the  Draft 
Environmental  Impact  Report  (DEIR)  for  this  project  and  hereby  determine  that  it  adequately 
and  properly  complies  with  MEPA  and  its  implementing  regulations.  The  MEPA  regulations 
indicate  that  a  DEIR  can  be  determined  to  be  adequate,  even  if  certain  aspects  of  the  Project  or 
issues  require  additional  description  or  analysis  in  a  Final  Environmental  Impact  Report  (FEIR), 
provided  that  it  is  generally  responsive  to  301  CMR  1 1.07  and  the  Scope. 

The  DEIR  included  an  alternatives  analysis,  generally  identified  and  described  existing 
conditions  and  environmental  resources,  described  potential  environmental  impacts  and  proposed 
measures  to  avoid,  minimize,  and  mitigate  environmental  impacts.  Comments  from  State  and 
regional  agencies  identify  issues  that  require  additional  description  and  analysis.  Comments  from 
the  City  of  Somerville  (‘The  City”)  indicate  support  for  the  project  and  identify  the  suitability  of 
the  site  to  large-scale,  transit  oriented  development.  The  City  also  identifies  issues  that  must  be 
addressed  during  its  permitting  process  including  reduced  parking  supply,  increasing  the  non- 
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automobile  mode  share,  and  negotiation  of  a  development  covenant  to  address  major  off-site 
infrastructure  mitigation  to  promote  non-vehicular  modes  of  travel.  Based  on  comments  from  the 
Massachusetts  Department  of  Transportation  (MassDOT)  and  the  City  of  Somerville,  the 
Proponent  should  demonstrate  that  mitigation  proposed  in  the  FEIR  will  effectively  address 
impacts  to  transit  and  encourage  walking  and  cycling.  The  DEIR  makes  a  general  commitment  to 
encourage  transit,  walking  and  cycling;  however,  it  does  not  include  an  analysis  to  identify  the 
needs/opportunities,  project  impacts,  and  inform  specific  commitments.  Many  of  the  public 
comment  letters  received  continue  to  focus  on  the  opportunity  to  improve  pedestrian  and  bicycle 
passage  from  the  site,  under  Interstate  93  (1-93),  to  East  Somerville  via  the  Kensington/Foley 
Street  Underpass.  Comments  also  commend  the  Proponent  for  increasing  the  setback  between 
residential  buildings  and  1-93. 

The  Scope  included  in  this  Certificate  identifies  additional  information  and  analysis  that 
should  be  provided  in  the  FEIR.  In  particular,  the  FEIR  must  provide  a  parking  study,  identify 
mitigation  to  address  the  project’s  impacts  on  transit,  provide  analysis  of  existing  public 
transportation,  pedestrian  and  bicycle  infrastructure,  identify  needs  consistent  with  state  and 
local  planning,  and  make  significant  commitments  to  facilitate  access  and  increased  use  of  public 
transportation  and  improve  bicycle  and  pedestrian  connections  beyond  the  site  footprint.  If  the 
FEIR  does  not  adequately  address  the  Scope  and  the  substantive  issues  that  remain  to  be 
addressed,  a  Supplemental  FEIR  (301  CMR  1 1 .08(8)(cX2))  will  likely  be  required. 

Project  Description 

As  described  in  the  DEIR,  the  project  has  been  revised  since  the  Expanded 
Environmental  Notification  Form  (EENF)  was  filed  and  includes  the  construction  of  an 
approximately  1.5  million  square  foot  (sf)  mixed-use  development  on  a  9.4-acre  site  in 
Somerville.  The  overall  development  will  include  approximately  21,000  sf  of  retail  space, 
979,000  sf  of  office  and/or  lab  space  (including  an  existing  office  building),  a  16,000  sf  fire 
station,  and  5 1 7,000  sf  of  residential  space  (489  units  units)  in  five  buildings  surrounding  a 
48,000-sf  central  open  space. 

The  project  will  be  constructed  in  four  phases  which  consist  of: 

■  Phase  1  (Block  23)  -  330,000-sf,  eight-story  residential  building  (329  units)  with 
7,000  sf  of  ground-floor  retail  use.  The  building  will  include  two  levels  of 
structured  parking  (200  spaces). 

■  Phase  2  (Block  21a)  -  388,000-sf,  19-story  building  with  Class  A  office  and/or 
biotech  office  and  lab  space  and  a  five-story  podium  with  retail  use  (4,900  sf)  and 
a  fire  station  (16,000  sf)  located  on  the  ground-floor.  Structured  parking  will  be 
provided  in  four-levels  within  the  podium  and  one  sub-grade  level  (676  total 
spaces). 

■  Phase  3  (Block  21b)-  289,000-sf,  1 5-story  building  with  Class  A  office  and/or 
biotech  office  and  lab  space  and  a  five-story  podium  with  ground-floor  retail  use 
(9,100  sf).  Structured  parking  will  be  provided  in  four-levels  within  the  podium 
and  one  sub-grade  level  (676  total  spaces). 
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■  Phase  4  (Block  25  &  26)  - 1 87,000-$f,  1 7-story  residential  building  (1 60  units) 
with  one  level  of  subgrade  parking  (110  spaces)  on  Block  25  and  140,000-sf,  10- 
stoiy  Class  A  commercial  building  on  Block  26.  This  building  will  be  served  by 
the  shared  parking  in  Block  21 .  i 

Blocks  21a  and  21b  are  collectively  referred  to  as  Block  21;  it  is  comprised  of  two  towers 
above  a  shared  five-level  podium  (as  described  above).  An  existing  office  building  on  Block  24 
will  remain  as  part  of  this  project. 


Project  Site 


The  approximately  9.4  acre  project  site  is  located  adjacent  to  Assembly  Square  (EEA# 
13989)  and  is  generally  bounded  by  Middlesex  Avenue  and  1-93  to  the  west;  Foley  Street  and  the 
Assembly  Row  shops  to  the  north;  Grand  Union  Boulevard,  Partners  Health  Care  offices, 
retail/restaurant  space,  parking  structures  and  the  Massachusetts  Bay  Transportation  Authority’s 
(MBTA)  Orange  Line  Assembly  Station  to  the  east;  and  Revolution  Drive  and  a  shopping  center 
anchored  by  Home  Depot  to  the  south.  The  majorityjof  the  site  is  developed  with  impervious 
area  (8.38  acres)  and  contains  a  1 62,000-sf  office  building  on  Block  24, 800  surface  parking 
spaces,  internal  driveways,  and  landscaping. 1 


The  project  site  does  not  contain  any  filled  tiiielands,  wetlands,  or  designated  rare  species 
habitat.  The  project  site  is  located  within  the  Assembly  Square  Industrial  District  (SMV.I)  and 
includes  a  building  identified  as  the  First  National  Siore  Warehouse  and  Office  (SMV.671). 
These  areas  are  listed  in  the  Inventory  of  Historic  and  Archaeological  Assets  of  the 
Commonwealth. 


Jurisdiction  and  Permitting 

♦ 

The  project  is  undergoing  MEPA  review  and  is  subject  to  a  Mandatory  EIR  pursuant  to 
301  CMR  1 1.03(6)(a)(6)  because  it  will  generate  3,000  or  more  average  daily  vehicle  trips  (adt) 
with  access  to  a  single  location.  The  project  will  require  a  Vehicular  Access  Permit  from 
MassDOT.  It  may  require  a  Section  8(m)  Permit  from  the  Massachusetts  Water  Resources 
Authority  (MWRA).  The  project  is  subject  to  review  under  the  May  2010  MEPA  Greenhouse 
Gas  Emissions  Policy  and  Protocol  (“the  GHG  Policy”). 

The  project  also  requires  a  National  Pollutant  Discharge  Elimination  System  (NPDES) 
Construction  General  Permit  from  the  U.S.  Environmental  Protection  Agency  (EPA)  and 
Determinations  of  No  Hazard  to  Air  Navigation  (for  buildings  and  cranes)  from  the  Federal 
Aviation  Administration  (FAA).  The  Proponent  has  indicated  that  the  Somerville  Planning  Board 
has  approved  the  creation  of  a  Planned  Unit  Development  (PUD)  and  issued  an  approval  for  the 
Preliminary  Master  Plan.  It  will  also  be  subject  to  Site  Plan  Review  and  require  Special  Permit 
approvals  from  the  Somerville  Planning  Board. 


1  The  EENF  indicated  (he  site  contained  a  195,000  sf  building  and  675  parking  spaces.  A  portion  of  the  building  has  since  been  demolished  and 
converted  to  additional  surface  parking  spaces  since  the  EENF  was  filed. 
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Because  the  Proponent  is  not  seeking  Financial  Assistance  from  the  Commonwealth  for 
the  project,  MEP  A  jurisdiction  extends  to  those  aspects  of  the  project  that  are  within  the  subject 
matter  of  required  or  potentially  required  State  Agency  Actions  and  that  may  cause  Damage  to 
the  Environment  as  defined  in  the  MEP  A  regulations.  In  this  case,  MEPA  jurisdiction  extends  to 
land,  stormwater,  transportation,  air  quality,  and  GHC  emissions. 

Environmental  Impacts  and  Mitigation 

The  Proponent’s  consultant  provided  supplemental  information  to  clarify  the  project’s 
new  impacts.1  Potential  environmental  impacts  of  the  project  will  include  generation  of 
approximately  1 1,007  new  unadjusted  average  daily  vehicle  trips  (adt)  (for  a  projected  total  of 
1 3,638  total  unadjusted  adt);  generation  of  an  additional  1 1 1 ,375  gallons  per  day  (GPD)  of 
wastewater  (for  a  project  total  of  155,840  GPD);  an  increase  in  water  demand  of  122,018  GPD 
(for  a  project  total  of  1 71 ,424  GPD);  and  an  addition  of  1 ,018  parking  spaces  for  a  site  total  of 
1,693.  The  project  will  result  in  8.03  total  acres  of  impervious  area. 

Measures  to  avoid,  minimize,  and  mitigate  project  impacts  include:  redevelopment  of  an 
existing  site  in  close  proximity  to  transit;  design  of  a  building  that  can  be  certified  by  the  U.S. 
Green  Building  Council’s  Leadership  in  Energy  and  Environmental  Design  (LEED)  program; 
installation  of  an  adaptive  traffic  signal  control  system;  development  of  a  Transportation 
Demand  Management  (TDM)  program;  on-site  pedestrian  and  bicycle  improvements,  provision 
of  a  48,000-sf  publicly  accessible  centralized  open  space;  Low  Impact  Development  (LID) 
measures;  and  incorporation  of  energy  efficiency  measures  to  reduce  the  project’s  greenhouse 
gas  emissions. 

Review  of  the  DEIR 

The  DEIR  described  changes  to  the  project  since  the  filing  of  the  EENF,  identified 
existing  conditions,  described  potential  environmental  impacts,  generally  identified  mitigation 
measures,  and  provided  a  brief  discussion  of  project  alternatives.  The  DEER  provided  updated 
conceptual  site  plans  and  architectural  renderings  for  existing  and  proposed  conditions.  It 
provided  a  brief  description  of  applicable  statutory  and  regulatory  standards  and  requirements, 
and  described  how  the  project  will  meet  those  standards.  It  included  a  list  of  required  State 
Permits,  Financial  Assistance,  or  other  State  approvals  and  provided  an  update  on  the  status  of 
each  of  these  pending  actions. 

The  DEIR  indicated  that  the  project  was  revised  since  the  EENF  was  filed  to  address 
items  raised  in  the  Scope  and  comments  received  on  the  EENF.  The  project  layout  has  been 
revised  to  increase  the  setback  distance  of  the  residential  buildings  (Blocks  23  and  25)  from  1-93. 
The  DEIR  also  identified  the  following  changes  to  the  site  layout  and  building  program: 
elimination  of  the  hotel  use;  addition  of  a  fire  station  for  the  City  of  Somerville;  increase  of 
278,000  sf  and  270  units  of  residential  space;  decrease  of 65,000  sf  of  retail  space;  and  decrease 
of  292,000  sf  of  office/lab  space.  These  changes  reduced  the  total  development  program  from  2 
million  sf  to  1.5  million  sf.  Other  changes  include  incorporation  of  additional  LID  measures, 
increase  in  parking  spaces  (from  1,670  total  spaces  to  1,693  total  spaces),  increase  in  the  size  of 


1  Email  sent  from  Seth  Lamdl  (VHB.  Inc.)  to  Page  Crepiga  (MEPA  Office)  on  July  IS.  2018. 
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the  central  open  space  (from  3 1 ,600  sf  to  48,00  sf),  and  design  of  a  3,1 50-linear  foot  00  portion 
of  Road  K  (near  the  central  open  space)  as  a  "shared  street”  which  can  be  converted  to  public  use 
for  special  events.  The  DEIR  also  identified  a  new  project  Proponent  (CDNV  Assembly  LLC) 
who  has  acquired  the  existing  office  building  on  Block  24  and  has  a  Purchase  and  Sales 

agreement  on  the  remaining  portions  of  the  project  site. 

i 

i 

Alternatives  Analysis 


The  Scope  required  the  Proponent  to  evaluate  a  Revised  Preferred  Alternative  that  further 
reduces  impervious  area  and  incorporates  Low  Impact  Development  (LID)  measures.  The  DEIR 
included  an  alternatives  analysis  that  evaluated  a  No-Build,  EENF  Alternative  (project  as 
previously  described  in  the  EENF),  and  the  Preferred  Alternative  (as  described  herein).  The 
DEIR  indicated  that  the  Preferred  Alternative  has  reduced  impervious  area  since  the  EENF  was 
filed  through  use  of  green  roofs,  rain  gardens,  and  permeable  pavers.  According  to  the  DEIR, 
85.5%  of  the  9.4-acre  project  site  will  be  comprised  of  impervious  area;  resulting  in 
approximately  8.03  acres  of  impervious  area.  Based  on  this,  the  Preferred  Alternative  was 
selected  as  it  will  reduce  impervious  area  by  5,227  sf  compared  to  the  EENF  (from  8.15  acres  to 
8.03  acres),  I  refer  the  Proponent  to  comment  letters^  which  identify  additional  design 
modifications  that  facilitate  the  provision  of  additional  open  space. 


1  note  the  Scope  for  the  DEIR  encouraged  the  Proponent  to  evaluate  an  alternative  that 
increases  the  setbacks  of  residential  uses  from  1-93.  As  described  below  in  greater  detail,  the 
Preferred  Alternative  has  increased  the  setback  to  greater  than  300  ft  and  incorporates  additional 
measures  to  slow  the  flow  of  airborne  particulate  matter  from  the  adjacent  highway  corridor. 


Land  Alteration  1 

As  described  in  the  DEIR,  the  project  will  provide  3.34  total  acres  of  open  space, 
including  1.1  acre  of  centralized  open  space  (a  1 6, 400-sf  increase  compared  to  the  EENF). 
Comments  from  stakeholders  identify  concerns  with  the  amount  of  open  space  provided  and  note 
that  it  will  not  support  achieving  the  City’s  open  space  goals  as  identified  in  the  City’s 
Somer  Vision;  Comprehensive  2010-2030  Plan .  Comments  from  the  City  indicate  that  the  project 
will  comply  with  the  local  requirements  regarding  provision  of  publicly-accessible  open  space. 
As  required  by  the  Scope,  the  DEIR  included  a  graphic  that  identified  the  location  and  quantified 
the  area  dedicated  to  public  open  space.  The  Scope  requested  that  the  DEIR  clearly  identify  the 
amount  of  open  space  that  will  be  provided  as  part  of  each  development  phase.  According  to  the 
DEIR,  approximately  25,000  sf  (0.57  acres)  of  the  site’s  central  open  space  will  be  provided  as 
part  of  the  first  phase.  The  DEIR  did  not  address  the  phasing  of  open  space  for  the  remaining 
phases.  This  should  be  clarified  in  the  FE1R. 

The  DEIR  indicated  that  impervious  area  will  be  reduced  through  the  use  of  green  roofs, 
rain  gardens,  and  permeable  pavers.  The  DEIR  did  not  describe  nor  quantify  the  proposed  green 
roof  areas  or  areas  where  permeable  pavers  will  be  used.  Additional  information  on  the  LID 
measures  is  required  in  the  Scope  of  the  FEIR.  The  Response  to  Comments  No.  16.2, 23.1, 25.4, 
and  26.3  referred  the  reader  to  Comment  No.  10.4  for  a  discussion  on  increasing  impermeable 
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cover  and  stormwater  retention  on  the  site;  however  Comment  No.  10.4  does  not  exist.  This 
should  be  provided  in  the  FEIR. 

Traffic  and  Transportation 

The  project  will  require  a  MassDOT  Vehicular  Access  Permit  because  the  project  is 
anticipated  to  impact  several  state  highway  locations  and  may  result  in  modifications  to 
intersection  and  ramps  located  within  the  project  bounds.  Section  3  of  the  DEIR  included  a 
Traffic  Impact  and  Access  Study  (TLAS)  that  generally  conforms  to  MassDOT/EEA 
Transportation  Impact  Assessment  Guidelines .  The  TIAS  described  existing  traffic  volumes  and 
conditions  on  area  roadways,  anticipated  trip  generation  rates,  crash  rate  data  study  area 
intersections,  and  levels-of-service  (LOS)  operations  at  the  majority  of  intersections.  The  TIAS 
included  an  analysis  that  evaluated  the  project’s  impact  on  the  MBTA  transit  system.  It  did  not 
describe  pedestrian  and  bicycle  opportunities  within  the  study  area  nor  include  a  conceptual 
graphic  depicting  internal  circulation  patterns  (vehicles,  pedestrian,  and  bicycles)  and  connection 
points  to  adjacent  land  uses  and  access  roadways. 

As  described  in  the  TIAS,  the  study  area  was  revised  to  incorporate  additional 
intersections  identified  by  MassDOT.  The  revised  study  area  included  the  following  intersections 
in  the  cities  of  Somerville,  Medford,  and  Boston,  which  are  signalized  unless  otherwise  noted: 

Somerville 

1 .  Middlesex  Avenue  at  Foley  Street; 

2.  Mystic  Avenue  (Route  38)  at  Middlesex  Avenue  (unsignalized); 

3.  Mystic  Avenue  (Route  38)  at  Revolution  Drive; 

4.  Grand  Union  Boulevard  at  Foley  Street; 

5.  Grand  Union  Boulevard  at  Revolution  Drive; 

6.  Foley  Street  at  Site  Driveway  (unsignalized); 

7.  Foley  Street  at  K-Mart  Driveway/Driveway  (unsignalized); 

8.  Revolution  Drive  at  Site  Driveway/Home  Depot  Driveway  (unsignalized); 

9.  Fellsway  (Route  28)  at  Grand  Union  Boulevard; 

10.  Fellsway  (Route  28)  at  Middlesex  Avenue; 

11.  Mystic  Avenue  (Route  38)  at  Wheatland  Street/Bailey  Road; 

12.  Fellsway  (Route  28)  southbound  (SB)  at  Bailey  Road  (Route  38)/I-93  Southbound  On- 

Ramp; 

13.  Fellsway/McGrath  Highway  (Route  28)  SB  at  Mystic  Avenue  (Route  38); 

14.  Mystic  Avenue  (Route  38)  at  McGrath  Highway  (Route  28)  northbound  (NB)  Off-Ramp; 

15. 1-93  Southbound  On-Ramp  at  Mystic  Avenue  U-Turn; 

16.  McGrath  Highway  (Route  28)  at  Broadway; 

17.  McGrath  Highway  (Route  28)  at  Pearl  Street; 

18.  Mystic  Avenue  (Route  38)  at  1-93  Southbound  Off-Ramp  U-Turn; 

19.  Mystic  Avenue  (Route  38)  at  Grand  Union  Boulevard/Lombardi  Way; 

20.  Lombardi  Way  at  1-93  Southbound  Off-Ramp; 

21.  Broadway  at  Lombardi  Way  /  Mt.  Vernon  Street; 
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Medford3 

22.  Wellington  Circle  -  East; 

23.  Wellington  Circle  -  West; 

24.  Wellington  Circle  -  North; 

25.  Fellsway  (Route  28)  at  Riverside  Avenue; 

Boston 

26.  Route  99/Main  Street/Maffa  Way/Cambridge  Street  (Sullivan  Square);  and 
27. 1-93  northbound  off-ramp  at  Cambridge  Street/Wellington  Circle  East 

» 

The  two  study  area  intersections  located  in  Boston  were  listed  in  the  study  area;  however, 
they  were  not  analyzed  in  the  TLAS.  Analyses  of  these  intersections  is  incorporated  into  the 
Scope  for  the  FEIR.  MassDOT  comments  indicate  that  the  study  area  is  otherwise  considered 
acceptable  and  adequate  in  capturing  the  impact  of  the  project  on  area  roadways. 

The  T1AS  provided  a  summary  of  crash  rates  for  all  intersections  within  the  study  area 
and  compared  the  average  rate  to  the  appropriate  district  and  statewide  average.  It  identified  the 
following  intersections  as  Highway  Safety  Improvement  Program  (HSIP>eligible  locations: 


■  Fellsway  (Route  28)  at  Bailey  Road  (Route  38)/I-93  Southbound  On-Ramp; 

■  Fellsway/McGrath  Highway  (Route  28)  Soul  hbound  at  Mystic  Avenue  (Route  38); 

■  McGrath  Highway  (Route  28)  at  Broadway; 

■  McGrath  Highway  (Route  28)  at  Pearl  Street; 

■  Wellington  Circle  -  East; 

■  Wellington  Circle  -  West; 

•  Wellington  Circle  -  North;  and 

■  Ellsway  (Route  28)  at  Riverside  Street. 

italics  denote  an  intersection  with  crash  rates  that  exceed  MassDOT  District  4  average  crash  rate . 

The  DEIR  indicated  that  several  of  these  intersections  have  been  subject  to  Road  Safety 
Audits  (RSAs)  conducted  by  MassDOT.  I  refer  the  Proponent  to  MassDOT’s  comment  letter 
which  identifies  two  HSIP-eligible  intersections  which  have  not  been  subject  to  RSAs. 

Trip  Generation 

According  to  the  DEIR,  the  revised  project  will  generate  approximately  13,638  total 
unadjusted  adt  (1 1,007  new  unadjusted  adt)  on  an  average  weekday.  This  estimate  was 
calculated  using  trip  generation  rates  for  Land  Use  Codes  (LUC)  710  (General  Office  Building), 
760  (Research  &  Development  Center),  221  (Mid-Rise  Residential),  and  820  (Shopping  Center) 
as  published  in  the  Institute  of  Transportation  Engineers  GTE)  Trip  Generation  Handbook,  10th 
Edition.  The  unadjusted  vehicle  trip  generation  was!  converted  to  person  trips  using  national 
vehicle  occupancy  rates.  Internal  capture  and  pass-by  trips  were  calculated  based  on  the  ITE  Trip 
Generation  Handbook  Mode  share  data  was  developed  based  on  proximate  projects  of  similar 
use  and  is  summarized  below: 


}  Wellington  Circle  (the  intersection  of  Routes  23  and  16)  is  not  a  traffic  circle;  it  is  controlled  by  multiple  traffic  signals. 
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Use 

Vehicle 

Transit 

Bike/Walk 

Office/Research  &  Development 

54% 

36% 

10% 

Residential 

43% 

47% 

10% 

Retail/Res  taurant 

80% 

10% 

10% 

According  to  Appendix  C  of  the  DEIR,  the  project  will  generate  5,250  vehicle  trips, 

4,372  transit  trips,  and  1,207  walking/bicycle  trips.  I  refer  the  Proponent  to  comments  from  the 
City  which  note  that  the  project  will  be  required  to  achieve  a  50%  minimum  non-automobile 
mode  share  to  comply  with  the  City’s  adopted  Comprehensive  Plan.  Additional  information 
regarding  mode  share  is  incorporated  into  the  Scope  for  the  FEIR. 

Site  Access  and  Parking 

The  project  will  provide  a  total  of  1,693  parking  spaces;  including  36  surface  parking 
spaces  with  the  remainder  provided  in  structured  parking  garages  on  Blocks  21, 23,  and  25.  The 
project  plans  compared  the  proposed  parking  supply  (1 ,693)  to  that  required  by  local  zoning 
(1,468).  It  did  not  calculate  the  number  spaces  required  by  ITE’s  Parking  Generation  guidance; 
however,  supplemental  information  provided  by  the  Proponent’s  consultant  noted  that  the  ITE 
parking  demand  projections  are  significantly  higher  than  those  required  by  the  City.4  The  amount 
of  parking  has  increased  since  the  EENF  was  filed  (1 ,670  to  1 ,693  spaces),  despite  the  0.5- 
million  sf  reduction  in  overall  building  program.  The  Scope  requested  the  Proponent  provide  a 
shared  parking  analysis  to  support  the  amount  of  parking  proposed.  The  DEIR  contained  a 
general  discussion  of  shared  parking  and  other  methods  to  reduce  parking  demand  on-site  but  it 
did  not  provide  a  parking  study,  analyze  opportunities  for  shared  parking,  demonstrate  how  its 
analysis  supports  the  parking  supply,  nor  make  any  commitment  to  shared  parking.  Provision  of 
excessive  parking  supply  is  contrary  to  the  LMTWG  goals  and  State  policy.  I  refer  the  Proponent 
to  comments  from  the  Metropolitan  Area  Planning  Council  (MAPC)  and  MassDOT  which 
strongly  encourage  the  Proponent  to  investigate  reducing  on-site  parking,  particularly  in 
coordination  with  measures  to  increase  multi-modal  access  to  the  site. 

The  project  will  construct  two  internal  access  roads.  Road  K  and  Road  L.  Road  K  will 
extend  in  a  north-south  direction  through  the  center  of  the  site  between  Foley  Street  and 
Revolution  Drive.  It  will  be  intersected  at  it  mid-point  by  Road  L,  which  will  continue  east  to 
Grand  Union  Boulevard.  The  project  will  include  the  following  site  access  points:  Road  K  at 
Foley  Street  (full-access  unsignalized  intersection);  parking  garage  entrance  on  Foley  Street 
(left-  or  right-in/right-out  only);  unrestricted  site  driveway  on  Middlesex  Avenue  to  serve  the  fire 
station;  site  driveway  on  Middlesex  Avenue  (right-in/right-out);  Road  K  at  Revolution  Drive 
intersection  (full-access  unsignalized  intersection);  and  Grand  Union  Boulevard  at  Road  L  (right- 
in/right-out).  The  project  will  realign  a  portion  of  Middlesex  Avenue  approximately  26-ft  to  the 
west  to  improve  sight  lines  at  the  new  driveway  location.  The  DEIR  included  a  conceptual  plan 
for  proposed  driveway  and  realignment  of  Middlesex  Avenue. 


4  Email  sent  from  Seth  Laurel l  (VHB.  Inc.)  lo  Page  Czepiga  (MEPA  Office)  on  July  23, 2018. 
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Bicycle  and  Pedestrian  Accommodations 

The  DEIR  provided  site  plans  depicting  proposed  sidewalks  located  within  the  project 
footprint  and  a  limited  evaluation  of  the  bicycle  infrastructure  on  the  project  site.  Supplemental 
information  provided  by  the  Proponent’s  consultant  clarified  that  the  project  will  provide  a  “blue 
bikes”  bicycle  sharing  station  and  224  secure  bicycle  parking  spaces  throughout  the  project  site.5 
Comments  from  MassDOT  identify  deficiencies  in  the  evaluation  of  the  bicycle  and  pedestrian 
network.  Additional  analysis  is  required  in  the  Scope  for  the  FEIR. 

The  Scope  requested  an  evaluation  of  the  existing  conditions  at  the  Kensington 
Underpass  and  a  discussion  of  potential  improvements  to  improve  access  between  East 
Somerville,  the  project  site,  the  Community  Path,  arid  Assembly  Station.- The  “Response  to 
Comments”  section  of  the  DEIR  indicated  that  since  the  EENF  was  filed,  the  former  flashing 
yellow  signal  treatment  at  Mystic  Avenue’s  southbound  intersection  with  the  Kensington 
Underpass  was  recently  converted  to  a  “HAWK”  signal  treatment,  which  requires  vehicular 
traffic  to  stop  for  pedestrian  traffic.  It  also  noted  that  a  similar  “HAWK”  treatment  is  planned  to 
be  installed  as  part  of  a  utility  improvement  project  along  that  corridor  and  indicated  that  the 
mitigation  package  for  the  proximate  Assembly  Edge  development  also  provided  funds  to  the 
City,  which  could  be  used  to  improve  conditions  in  this  area.  The  DEIR  did  not  identify 
additional  measures  to  encourage  pedestrian  and  bicycle  use  to  and  through  the  project  site  or 
measures  to  improve  bicycle  and  pedestrian  safety  in  this  area.  Additional  analyses  of  these 
issues  are  required  in  the  Scope  for  the  FEIR.  1 

Public  Transit 

The  DEIR  included  a  line  haul  analysis  of  the  MBTA’s  Orange  Line  and  proximate  bus 
routes  (Nos.  90, 92,  and  95)  and  provided  a  station-level  analysis  to  evaluate  its  ability  to  support 
transit  demand  from  the  project.  In  2024  Build  Conditions,  the  Orange  Line  passenger  volumes 
are  projected  to  exceed  MBTA’s  Policy  Capacity  for  two  half-hour  periods  both  just  before  and 
just  after  the  peak  periods.  The  DEIR  does  not  propose  mitigation  for  transit-related  impacts.  I 
refer  the  Proponent  to  MassDOT’s  comment  letter  which  identifies  concerns  with  the  lack  of 
transit  mitigation.  As  requested  by  MassDOT,  the  Proponent  should  consult  with  MassDOT,  the 
MBTA,  and  the  City  prior  to  preparing  the  FEIR  in  order  to  identify  potential  mitigation 
measures  to  enhance  transit  service  to  the  site. 

Traffic  Operations 

Future  traffic  conditions  were  projected  to  the  year  2024,  representing  a  7-year  design 
horizon.  MassDOT’s  comments  on  the  EENF  requested  the  TIAS  be  updated  to  reflect  a  10-year 
design  horizon  to  ensure  it  would  align  with  the  phased  development  program.  This  should  be 
addressed  in  the  FEIR.  The  2024  No  Build  Conditions  assumed  the  presence  of  existing  traffic, 
new  traffic  associated  with  normal  background  growth,  traffic  associated  with  three  projects 
identified  by  the  City  that  are  in  the  planning  or  development  stages* 4,  and  the  Mystic  Avenue  U- 


5  Email  sent  from  Seth  Lattrell  (VHB,  Inc.)  to  Page  Czepiga  (ME PA  Office)  cm  July  23. 201 8. 

4  The  three  projects  are:  Assembly  Edge  (215  residential  units.  9,5 1 5  sf  of  retail,  180  hotel  rooms);  Assembly  Row  (Full-Build  Out:  1,843 
residential  units,  170  hotel  rooms,  2301,183  sf  of  office  space,  347,524  sf  of  retail  space,  1 2 -screen  cinema,  and  40,000  sf  health  chib);  and 
Encore  Boston  Harbor  (2  6-millton  sf  casino). 
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turn  roadway  improvement  project.  The  DEIR  acknowledged  planned  improvements  for  the 
Route  l-93/Route  28/Mystic  Avenue  interchange  and  Mystic  River  Footbridge  but  did  not 
incorporate  them  into  the  analysis  as  the  plans  are  conceptual  and/or  the  projects  are  unfunded. 
The  TIAS  presented  a  capacity  analysis  and  a  summary  of  average  and  95dl  percentile  vehicle 
queues  for  each  intersection  within  the  study  area.  Based  on  this,  there  are  a  number  of  study 
area  intersections  which  will  operate  at  an  unacceptable  LOS  (i.e.  LOS  E  or  F)  in  both  the  future 
No  Build  and  future  Build  Conditions.  Several  of  these  locations  either  currently  experience,  or 
are  projected  to  experience,  operational  deficiencies  independent  of  the  project  in  existing  and 
future  conditions.  The  Proponent  proposes  to  install  an  adaptive  traffic  signal  system  at  the 
following  four  locations  to  mitigate  the  project’s  impacts: 

■  Mystic  Avenue  (Route  38)  at  1*93  Southbound  Off-Ramp  U-Tum; 

■  Mystic  Avenue  (Route  38)  at  Grand  Union  Boulevard/Lombardi  Way; 

■  Lombardi  Way  at  1-93  Southbound  Off-ramp;  and 

■  Broadway  at  Lombardi  Way/Mount  Vernon  Street. 

Comments  from  MassDOT  have  requested  that  the  Proponent  also  incorporate  the 
following  six  locations  into  the  adaptive  traffic  control  system: 

•  Middlesex  Avenue  at  Foley  Street; 

•  Mystic  Avenue  (Route  38)  at  Revolution  Drive; 

■  Grand  Union  Boulevard  at  Foley  Street; 

■  Grand  Union  Boulevard  at  Revolution  Drive; 

■  Fellsway  (Route  28)  at  Grand  Union  Boulevard;  and 

•  Fellsway  (Route  28)  at  Middlesex  Avenue. 

The  DEIR  did  not  provide  a  capacity  analyses  for  the  2024  Build  with  Mitigation 
Condition  or  otherwise  evaluate  the  impact  of  this  mitigation  measure.  This  will  be  required  in 
the  FEIR.  Comments  from  MassDOT  and  MAPC  also  acknowledge  the  vehicular  capacity  issues 
of  the  surrounding  roadway  network,  support  the  provision  of  a  mitigation  package  focused  on 
increasing  use  of  alternative  modes  of  transportation,  and  identify  potential  mitigation  measures. 

Transportation  Demand  Management 

The  project  will  implement  a  TDM  plan  to  reduce  single-occupancy-vehicle  (SOV)  trips 
and  encourage  alternative  modes  of  travel  to  and  from  the  site.  The  DEIR  contained 
inconsistencies  within  the  TDM  Plan  narrative  (Section  3.17),  the  TDM  measures  identified  in 
the  Draft  Section  61  Findings  and  Proposed  Mitigation  (Section  8.1),  and  the  “Mobility 
Management  Plan”  (MMP)  (Appendix  C).  The  TDM  Plan  narrative  and  the  Draft  Section  61 
Findings  included  the  following  TDM  mitigation  commitments:  participation  in  the  Assembly 
Square  Transportation  Management  Agency  (TMA);  designation  of  an  on-site  Transportation 
Coordinator  to  implement  the  TDM  plan;  and  provision  of  a  new  “Blue  Bikes”  bicycle  sharing 
station  within  the  project  site.  Appendix  C  of  the  DEIR  included  a  letter  from  the  City  which 
approved  (with  conditions)  the  project’s  MMP,  which  is  required  by  the  City.  The  City’s  letter 
described  a  significantly  more  comprehensive  TDM  program  for  the  project  that  included  the 
following  measures  (in  addition  to  those  identified  above): 
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■  Assistance  to  site  employees  and  residents  with  ride-matching  and  transportation 
planning; 

■  Dissemination  of  information  on  alternate  modes  of  transportation  and  development  of 
transportation-related  marketing  and  educational  materials; 

■  Hosting  an  annual  mobility  management  educational  meeting  for  tenants  and  employees; 

■  Development  and  maintenance  of  information  pertaining  to  pedestrian  and  bicycle  access 
to  and  from  the  project  site; 

■  Distribution  of  transit  maps  and  passes; 

■  Require  tenants  to  register  with  the  MassRIDES  Emergency  Ride  Home  program; 

■  Provision  of  secured,  covered  bicycle  storage  within  each  building; 

■  Provision  of  bicycle  racks  at  locations  near  various  buildings; 

■  Provision  of  changing  rooms  and  shower  facilities  for  bicycle  and  pedestrian  commuters; 

■  Preferential  carpool  and  vanpool  parking; 

■  Sponsored  vanpools  and  subsidized  expenses; 

■  Promotional  events  for  transit  riders,  bicyclists,  and  pedestrians;  and 

■  Provision  of  char-sharing  services  on-site  (such  as  Zipcar). 

These  measures  were  not  identified  in  the  body  of  the  DEIR  nor  incorporated  into  the 
draft  Section  61  Findings.  The  City’s  letter  approving  the  MMP  indicated  the  Proponent  will 
conduct  transportation  monitoring  and  mode  share  surveys  to  evaluate  the  effectiveness  of  the 
TDM  plan.  The  DEIR  did  not  include  a  monitoring  plan.  1  refer  the  Proponent  to  MassDOT’s 
comment  letter  which  provides  guidance  on  the  frequency  and  content  of  the  monitoring 
program. 


Climate  Change 


Executive  Order  569:  Establishing  an  Integrated  Climate  Change  Strategy  for  the 
Commonwealth  (EO  569)  was  issued  on  September  16, 2016.  EO  569  recognizes  the  serious 
threat  presented  by  climate  change  and  directs  agencies  within  the  administration  to  develop  and 
implement  an  integrated  strategy  that  leverages  state  resources  to  combat  climate  change  and 
prepare  for  its  impacts.  The  Order  seeks  to  ensure  tliat  Massachusetts  will  meet  GHG  emissions 
reduction  limits  established  under  the  Global  Warming  Solution  Act  of 2008  (GWSA)  and  will 
work  to  prepare  state  government  and  cities  and  towns  for  the  impacts  of  climate  change. 


The  GHG  Policy  and  requirements  to  analyze  the  effects  of  climate  change  through  EIR 
review  is  an  important  part  of  a  statewide  strategy.  These  analyses  advance  proponents’ 
understanding  of  the  projects  contribution  and  vulnerability  to  climate  change. 


Greenhouse  Gas  Emissions 

i 

The  DEIR  included  a  GHG  analysis  based  on  the  MEPA  GHG  Policy.  The  Policy 
requires  projects  to  quantify  carbon  dioxide  (CO2)  emissions  and  identify  measures  to  avoid, 
minimize,  or  mitigate  such  emissions.  The  analysis  quantified  the  direct  and  indirect  CO2 
emissions  associated  with  the  project's  energy  use  (stationary  sources)  and  transportation-related 
emissions  (mobile  sources).  The  stationary  source  GHG  analysis  evaluated  CO2  emissions  for 
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two  alternatives  as  required  by  the  Policy,  a  Base  Case  and  the  Preferred  Alternative.  The  Base 
Case  was  designed  to  meet  the  minimum  energy  requirements  of  the  9th  Edition  of  the 
Massachusetts  Building  Code,  which  references  the  American  Society  of  Heating,  Refrigerating 
and  Air-Conditioning  Engineers  (ASHRAE)  90.1-2013  and  the  International  Energy 
Conservation  Coode  (1ECC)  2015.  The  City  of  Somerville  is  a  designated  Green  Community 
under  the  provisions  of  the  Green  Communities  Act  of 2008.  As  such,  the  City  has  adopted  the 
Commonwealth  of  Massachusetts’  Stretch  Code  (SC).  Therefore,  the  project  will  be  required  to 
meet  the  applicable  version  of  the  SC  in  effect  at  the  time  of  construction.  The  SC  requites  at 
least  a  10-percent  reduction  in  energy  use  compared  to  the  base  Building  Code  requirements. 

The  GHG  analysis  used  eQuest  v3.65  modeling  software  to  quantify  stationary  source 
emissions  from  the  project.  Mobile  source  GHG  emissions  were  calculated  for  the  2017  Existing, 
2024  No  Build,  and  2024  Build  Condition.  The  DEIR  assumed  a  two-percent  reduction  in  mobile 
source  GHG  emissions  based  on  implementation  of  the  TDM  program.  The  DEIR  included  a 
summary  of  modeling  inputs  for  each  building  (e.g.  R-values,  U-values,  efficiencies,  lighting 
power  densities,  etc.)  for  both  the  Base  Case  and  the  Preferred  Alternative.  I  note  comments 
from  DOER  which  commend  the  Proponent  for  modeling  an  exemplary  array  of  scenarios  which 
systematically  explore  the  impact  of  various  architectural  and  HVAC  choices  on  resulting  GHG 
emissions.  The  DEIR  identified  those  energy  efficiency  measures  that  will  be  incorporated  into 
the  project  and  were  modeled  in  the  GHG  analysis,  measures  that  were  dismissed  as  infeasible  or 
inappropriate  (solar  hot  water,  district  heating  and  cooling,  and  wind  turbines),  and  measures  that 
will  be  studied  further  during  the  advanced  design  stages  (passive  house  design,  combined  heat 
and  power  (CHP),  and  rooftop  solar).  As  presented  in  the  DEIR,  key  building  related  energy 
efficiency  measures  proposed  for  the  buildings  include: 

■  Improved  windows  and  glazing  (overall  U=0.40  for  all  buildings  except  Block  26 
where  U=0.30); 

■  Reduced  Lighting  Power  Densities  (LPD)  in  the  office  space  (0.73  W/sf)  and  parking 
areas  (0.15  W/sf); 

■  Gas-fired  condensing  hot  water  boilers  with  95%  efficiency  for  space  heating; 

■  Higher-efficiency  systems  for  space  cooling  (water-cooled  centrifugal  chiller  (0.503 
kW/ton  FL)  with  VFD  for  Buildings  21  A,  21B  and  26;  system  with  cooling  EER  —  14 
and  heating  COP  =  5  for  Buildings  23  and  25); 

■  The  roof  of  each  building  will  be  constructed  as  “solar  ready”; 

■  ENERGY  STAR  appliances; 

■  Low-flow  plumbing  fixtures; 

■  Recycling  collection  areas; 

■  Enhanced  building  commissioning;  and 

*  Construction  waste  recycling. 

Comments  from  DOER  indicate  that  the  benefits  of  the  GHG  mitigation  measures  are 
reduced  by  the  effects  of  curtain  wall  and  spandrel  construction.  Because  the  project  is  at  a 
conceptual  design  level,  the  Proponent  has  the  opportunity  to  consider  and  incorporate  additional 
GHG  reduction  measures.  As  recommended  by  DOER,  the  Proponent  should  prioritize  durable 
envelope  assets  as  compared  to  equipment  and  lighting  improvements. 
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The  DEIR  did  not  clarify  which  uses  or  areas  of  the  buildings  will  be  fitted-out  by  the 
Proponent  and  which  uses  or  areas  of  the  buildings  will  be  fitted  out  by  future  tenants  and/or 
residents.  For  purposes  of  this  Certificate,  it  is  assumed  that  the  Proponent  will  construct  the  core 
and  shell  of  the  buildings  with  tenants/residents  responsible  for  fit-up  of  their  spaces.  This  should 
be  clarified  in  the  FEIR.  The  DEIR  included  a  commitment  to  provide  future  office  and  retail 
tenants  with  “Tenant  Design  and  Construction  Guidelines”  (“Tenant  Guidelines”)  which  would 
educate  the  tenants  on  energy  efficiency/renewable  generation  measures.  The  Tenant  Guidelines 
will  provide  information  on  the  following:  description  of  sustainable  design  and  operations 
features  of  the  projects,  current  regulatory  requirements  that  pertain  to  leasable  spaces  (i.e.,  the 
Stretch  Code),  list  of  approved  categories  of  fit-out  materials,  waste  reduction  goals,  green 
cleaning  guidelines,  project-wide  features  to  reduce  SOV,  TDM  measures,  and  training 
information  regarding  sustainable  design/operation  of  building  features. 

In  accordance  with  the  Scope,  the  DEIR  evaluated  several  renewable  and  green  energy 
alternatives  including  rooftop  solar  photovoltaics  (PV)  and  CHP.  According  to  the  DEIR,  the 
cumulative  usable  rooftop  area  (41,000  total  sf)  could  accommodate  an  aggregate  714  kW  PV 
system,  which  would  generate  913,409  kWh/year  arid  result  in  a  GHG  reduction  of 324  tons  per 
year  (tpy).  The  DEIR  indicated  that  implementation  [of  a  solar  array  on  the  four  buildings  would 
have  an  1 1-year  payback  period.  The  DEIR  indicated  that  rooftop  solar  on  the  buildings  is 
financially  infeasible.  The  DEIR  included  a  commitment  to  construct  the  rooftops  as  “solar 
ready”  The  DEIR  included  a  preliminary  feasibility!  evaluation  of  individual  CHPs  at  each 
project  building.  According  to  the  DEIR,  the  CHPs  would  utilize  more  gas  than  they  would 
displace;  indicating  that  there  is  not  sufficient  demand  for  the  waste  heat  to  outweigh  the  gas 
consumed  by  the  CHP  units.  I  refer  the  Proponent  to  comments  from  DOER  which  identify  a 
potential  error  in  the  CHP  calculations, 

i 

The  DEIR  evaluated  an  alternative  for  Block  23  that  incorporated  passive  house 
principles  and  included  improved  roof  and  wall  assembly  (U=0.020  and  11=0.028,  respectively), 
triple  glazed  windows  (U=0.22),  and  high  efficiency  HVAC  units  (Variable  Refrigerant  Flow 
with  enthalpy  wheel  with  84%  effectiveness).  This  Passive  House  alternative  would  reduce  GHG 
emissions  by  322  tpy,  126  tpy  more  than  the  Preferred  Alternative.  The  DEIR  indicated  that  the 
building  is  in  the  early  design  stage  and  that  the  Proponent  cannot  commit  to  these  design 
elements.  Comments  from  DOER  indicate  that  these  measures  would  significantly  reduce  GHG 
emissions  while  reducing  utility  costs  and  improving  the  project’s  resiliency.  Further  analysis  of 
passive  house  design  is  required  in  the  FEIR. 

The  GHG  analysis  indicates  that  the  Base  Case  for  the  entire  project  will  generate 
approximately  9,332  tpy  of  GHG  emissions,  consisting  of  7,537  tpy  of  stationary  source 
emissions  and  1,795  tpy  of  mobile  source  emissions.7  The  Preferred  Alternative,  developed  to 
demonstrate  consistency  with  the  Policy  and  the  SC^  will  reduce  stationary  source  emissions  by 
1,497  tpy,  an  approximate  20%  reduction,  and  will  reduce  mobile  source  emissions  by  36  tpy,  an 
approximate  2%  reduction.  Overall  emissions  will  be  reduced  by  1,533  tpy  for  an  approximate 
16%  reduction.  As  noted  in  DOER’s  comments,  adoption  of  a  more  efficient  building  envelope 
will  have  a  significant  impact  on  reducing  GHG  emissions.  Additional  evaluation  of  these 


7  According  to  (he  DEIR,  (he  Base  Case  project-related  mobile  source  GHG  emissions  are  1,795  ipy;  which  represents  the  net  difference  in 
mobile  source  emissions  between  the  2024  No-Build  and  2024  Bui  Id  Conditions. 
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measures  is  required  in  the  FEIR  and  will  be  considered  when  evaluating  whether  the  GHG 
emissions  have  been  mitigated  to  the  greatest  extent  practicable. 

Climate  Change  Adaptation 

The  DEIR  included  a  brief  summary  of  the  general  strategies  which  were  incorporated  to 
increase  the  project’s  resiliency  to  the  effects  of  climate  change,  including:  targeting  a  goal  of 
being  certifiable  by  the  LEED  (version  4)  rating  system,  use  of  energy  modeling  to  identify 
opportunities  to  reduce  GHG  emissions,  BMPs  to  improve  stormwater  quality,  provision  of  open 
space  and  high  albedo  roofs,  and  raising  finished  floor  elevations  above  projected  flood 
elevations.  It  did  not  provide  an  analysis  and  discussion  of  vulnerabilities  of  the  site  to  the 
potential  effects  of  climate  change,  nor  review  the  specific  design  measures  for  increasing  the 
site’s  resiliency. 

The  Response  to  Comments  section  (Comment  C.40)  referred  the  Proponent  to  Section 
4.5  of  the  DEIR  for  a  discussion  and  analysis  of  climate  change  resiliency  measures;  however 
this  section  does  not  exist.  As  noted  above,  Appendix  C  of  the  DEIR  provided  an  analysis  of  a 
potential  rooftop  solar  PV  system  and  a  CHP  system;  both  which  could  provide  added  resiliency 
during  periods  of  power  loss  during  storms.  As  noted  above,  the  Proponent  will  construct  the 
rooftops  to  be  “solar  ready”. 

Air  Quality 

In  accordance  with  the  State  Implementation  Plan  (SIP)  for  ozone  attainment,  the  DEIR 
included  a  mesoscale  analysis  that  evaluated  volatile  organic  compounds  (VOC)  and  nitrogen 
oxides  (NOx)  emissions  under  the  following  conditions:  2017  Existing  Conditions,  2024  No 
Build  Conditions,  and  2024  Build  Conditions.  Vehicle  emission  factors  used  in  the  analysis  were 
based  on  the  EPA’s  MOVE  emissions  model  and  data  from  the  TLAS.  The  analysis  also 
considered  reductions  in  emissions  associated  with  implementation  of  the  TDM  program. 
According  to  the  DEIR,  existing  emissions  in  the  study  area  were  estimated  as  108.6  kilograms 
per  day  (kg/day)  of  VOCs  and  85.2  kg/day  of  NO*.  The  2024  No  Build  emissions  were  estimated 
to  be  103.4  kg/day  of  VOCs  and  761.1  kg/day  of  NOx.  In  comparison,  2024  Build  Conditions 
result  in  projected  emissions  of  108.8  kg/day  of  VOCs  and  63.0  kg/day  of  NOx.  Therefore,  the 
project  will  increase  VOC  emissions  by  5.4  kg/day  and  will  increase  NO*  emissions  by  1.9 
kg/day.  With  the  implementation  of  the  TDM  program,  VOC  and  NOx  emissions  will  be  reduced 
by  0.1 1  kg/day  and  0.04  kg/day  (respectively);  for  total  VOC  emissions  of  5.29  kg/day  and  total 
NOx  emissions  of  1 .86  kg/day. 

According  to  the  DEIR,  boiler  and  generator  sizes/models  have  not  been  finalized  and 
may  change  as  the  project  design  progresses.  The  DEIR  confirmed  that  new  stationary  sources 
(including  heating  and  hot  water  units  and  emergency  electrical  generators)  will  comply  with 
MassDEP  emissions  limits  under  the  Environmental  Results  Program.  The  DEIR  included  a 
discussion  of  how  each  of  the  parking  garages  will  be  ventilated  (i.e.  natural  vs  mechanical)  and 
confirmed  that  exhaust  vents  will  be  located  a  minimum  of  10-ft  above  any  sidewalk  and  will  not 
conflict  with  pedestrian  routes  or  public  gathering  spaces. 
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In  response  to  comments  on  the  EENF,  the  setback  between  1-93  and  the  residential 
buildings  (on  Blocks  23  and  25)  has  been  increased  to  a  minimum  of  300  ft.  In  addition, 
buildings  and  a  tree  “filter  grove”  is  located  around  the  south  end  of  Block  25  to  slow  the  flow  of 
and  absorb  a  portion  of  the  airborne  particulate  matter  from  the  adjacent  highway  corridor.  I 
commend  the  Proponent  for  incorporating  these  design  modifications  to  limit  pollutant  exposure. 


Stormwater  Management 

The  DEIR  described  both  existing  and  proposed  stormwater  conditions.  Currently, 
stormwater  from  the  eastern  half  of  the  site  is  conveyed  to  the  City’s  72-inch  outfall  and  the 
western  half  of  the  site  is  conveyed  to  MWRA’s  84-inch  outfall.  Both  outfalls  discharge  to  tidal 
water  downstream  of  the  Amelia  Earhart  Dam,  while  the  MWRA  outfall  also  discharges  to  the 
Mystic  River  Basin  during  higher  tides.  This  MWRA  outfall  is  connected  to  upstream  MWRA 
and  City  of  Somerville  combined  sewers.  1  refer  the  Proponent  to  comments  from  MWRA  which 
request  the  Proponent  maximize  the  volume  of  stormwater  that  drains  to  the  City’s  72-inch 
outfall  as  the  hydraulic  performance  of  the  MWRA’s  drainage  system  is  already  compromised 
by  high  flows,  especially  during  higher  tides.  The  DEIR  indicated  that  the  stormwater 
management  system  will  be  designed  to  comply  with  MassDEP’s  Stormwater  Management 
Standards  to  the  maximum  extent  practicable  and  will  include  deep-sump  catch  basins, 
proprietary  particle  separators,  permeable  pavers,  green  roof,  and  non-structural  BMPs. 

Water/Wastewater  1 


The  DEIR  described  existing  and  proposed  connections  and  identified  mitigation 
measures.  The  project  will  consume  171,424  total  GPD  of  domestic  water  and  will  generate 
155,840  total  GPD  of  wastewater.  New  water  lines  will  be  installed  throughout  the  site  to 
connect  to  the  City’s  infrastructure  in  Foley  Street  and  Revolution  Drive.  The  project  will  utilize 
low-flow  plumbing  fixtures  to  reduce  water  consumption.  The  project  will  connect  to  an  existing 
18-inch  trunk  line  sewer  system  in  Grand  Union  Boulevard.  According  to  the  DEIR,  this  sewer 
line  has  adequate  capacity  to  accommodate  the  increase  in  flows.  The  project  will  also  mitigate 
its  impact  on  the  City’s  sewer  system  by  complying!  with  the  City’s  Inflow/Infiltration  (I/I) 
removal  policy  which  requires  that  new  projects  that  generate  more  than  2,000  GPD  of  new 
wastewater  flow  offset  I/I  at  a  ratio  of  4:1  relative  tp  the  new  wastewater  generated.  I  refer  the 
Proponent  to  comments  from  the  MWRA  which  indicate  the  project’s  wastewater  flows  should 
be  fully  offset  to  ensure  that  the  additional  wastewater  flows  from  the  project  do  not  further 
comprise  the  sewer  system.  Comments  from  MWRA  also  reiterate  the  potential  need  for  a 
Section  8(m)  Permit  due  to  the  proximity  of  the  pro  :osed  construction  to  their  infrastructure. 

Construction  Period 

i 

According  to  the  DEIR,  construction  of  the  project  will  commence  in  the  second  quarter 
of  2019.  The  DEIR  did  not  identify  the  anticipated  duration  or  schedule  for  subsequent  phases. 
Construction  hours  will  be  restricted  from  7:00  am  to  7:00  pm  from  Monday  to  Saturday.  No 
construction  will  occur  on  Sundays.  The  DEIR  provided  an  outline  of  a  Construction 
Management  Plan  (CMP)  that  identified  measures  to  avoid  or  minimize  impacts  associated  with 
construction  traffic,  noise,  air  quality  and  dust,  stormwater,  and  other  impacts.  The  DEIR 
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indicated  the  project  will  aim  to  keep  sidewalks  and  bicycle  lanes  open  during  construction  and 
acknowledged  they  may  need  to  be  temporarily  relocated  and/or  protected.  Mitigation  measures 
identified  in  the  DEIR  include  erosion  and  sedimentation  control  measures,  dedicated  truck 
routes,  dust  control  measures,  a  commitment  to  reuse  or  recycle  a  minimum  of  75-percent  of 
construction  debris,  and  installation  of  on-site  anti-idling  signage  to  comply  with  310  CMR  7.1 1 
which  prohibits  vehicle  idling.  Additionally,  the  Proponent  is  committed  to  meeting  the 
requirements  for  the  State  Revolving  Fund  (SRF)  for  diesel  construction  equipment  which 
requires  that  Tier  4  federal  emission  standards  emissions  control  standards  be  met  or  technology 
be  used  for  non-road,  diesel-powered  construction  equipment  in  excess  of  50  horsepower.  The 
project  must  comply  with  Solid  Waste  and  Air  Pollution  Control  regulations,  pursuant  to  M.G.L. 
c.40,  s.54.  All  construction  activities  should  be  undertaken  in  compliance  with  the  conditions  of 
all  State  and  local  permits.  If  oil  and/or  hazardous  materials  are  identified  during  construction, 
notification  must  be  provided  to  the  Massachusetts  Department  of  Environmental  pursuant  to  the 
Massachusetts  Contingency  Plan  (310  CMR  40.0000). 

Conclusion 


Based  on  a  review  of  the  DEIR,  comment  letters,  and  consultation  with  State  Agencies,  I 
have  determined  that  the  DEIR  adequately  and  properly  complies  with  MEPA  and  its 
implementing  regulations  notwithstanding  the  additional  analysis  and  information  that  must  be 
included  in  the  FEIR.  The  Proponent  must  prepare  and  submit  for  review  a  FEIR  in  response  to 
the  Scope  included  below.  If  the  FEIR  does  not  adequately  address  the  Scope  and  substantive 
issues  remain  to  be  addressed,  a  Supplemental  FEIR  (301  CMR  1 1.08(8)(c)(2))  may  be  required. 


SCOPE 


General 


The  FEIR  should  follow  Section  1 1.07  of  the  MEPA  regulations  for  outline  and  content, 
as  modified  by  this  Scope.  Additional  recommendations  provided  in  this  Certificate  may  result  in 
a  modified  design  that  enhances  the  project’s  ability  to  avoid,  minimize,  or  mitigate  Damage  to 
the  Environment,  The  FEIR  should  discuss  the  steps  the  Proponent  has  taken  to  further  reduce 
the  impacts  since  the  filing  of  the  DEIR,  or,  if  certain  measures  are  infeasible,  the  FEIR  should 
discuss  why  these  measures  will  not  be  adopted. 


In  many  instances,  the  DEIR  referred  to  permit  conditions  or  regulatory  requirements 
imposed  by  the  City  as  mitigation  measures.  However,  the  details  of  how  the  project  will  meet 
these  obligations  were  not  presented  within  the  narrative  of  the  DEIR.  The  FEIR  should  provide 
a  full  and  self-contained  description  and  analysis  of  the  project  for  the  MEPA  record.  It  should 
provide  additional  narrative  to  explain  and  support  the  analysis  of  the  project’s  impacts  and 
adequately  describe  proposed  mitigation,  and  extract  relevant  documentation  and  tables  from 
technical  appendices  to  supplement  the  narrative.  The  DEIR  also  referenced  off-site 
infrastructure  mitigation  payments  to  the  City,  noting  that  the  funds  may  be  used  to  implement 
measures  to  mitigate  project  impacts.  Absent  a  commitment  from  the  City  to  use  the  fluids  to 


C.1 

C.2 
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implement  specific  measures  that  will  mitigate  project  impacts,  the  FEIR  should  propose  a 
comprehensive  mitigation  package  that  is  commensurate  with  the  project  development. 


Comments  from  the  City  indicate  that  the  Proponent  is  negotiating  a  development 
covenant  to  address  major  off-site  infrastructure  mitigation  to  promote  low-carbon  modes  of 
transportation  for  project-generated  trips.  The  FEIR  should  include  a  draft  of  the  development 
covenant,  or,  it  should  identify  the  timeframe  for  development  and  provide  a  discussion 
regarding  the  off-site  infrastructure  mitigation  measures  the  Proponent  will  implement  and/or 
fund.  It  should  clearly  identify  the  mitigation  measures  the  Proponent  is  committing  to 
implement  to  address  transportation  impacts  and  should  incorporate  these  measures  in  the  draft 
Section  61  Findings. 


C.3 


Project  Description  and  Permitting 

The  FEIR  should  include  an  updated  description  of  the  proposed  project  and  describe  any 
changes  to  the  project  since  the  filing  of  the  DEIR.  It  should  provide  an  updated  estimate  of 
potential  environmental  impacts.  The  FEIR  should  include  updated  site  plans  for  existing  and 
post-development  conditions  at  a  legible  scale.  The  plans  should  identify  all  off-site  work  and 
improvements  associated  with  the  project,  including  proposed  traffic  mitigation  measures, 
utilities  (including  sewer  and  water),  and  stormwater  management  features.  The  FEIR  should 
provide  a  brief  description  and  analysis  of  applicable  statutory  and  regulatory  standards  and 
requirements,  and  describe  how  the  project  will  meet  those  standards.  It  should  include  a  list  of 
required  State  Permits,  Financial  Assistance,  or  other  State  approvals  and  provide  an  update  on 
the  status  of  each  of  these  pending  actions. 


Figures  provided  with  the  FEIR  identify  a  parcel  adjacent  to  the  project  site  as  “Block  22: 
future  development”.  The  MEPA  regulations  include  anti-segmentation  provisions  to  ensure  that 
projects  are  not  segmented  to  evade,  defer  or  curtail  MEPA  review.  In  determining  whether  work 
or  activities  constitute  a  single  project,  I  must  consider  whether  the  work  or  activities  constitute  a 
common  plan  or  independent  undertakings,  regardless  of  whether  there  is  more  than  one 
Proponent,  the  timing  of  work  and  activities  and  wfiether  associated  environmental  impacts  are 
separable  or  cumulative.  The  FEIR  should  clarify  the  ownership  and  development  plans  for 
adjacent  Block  22,  including  the  potential  timeframe  for  development.  It  should  also  clarify 
whether  a  portion  of  this  parcel  was  subject  to  a  land  transfer  with  the  current  or  former  project 
Proponent. 


C.5 


The  Proponent  should  consult  with  MWRA  to  determine  if  the  project  activities  will 
require  a  Section  8(m)  Permit.  The  FEIR  should  clarify  whether  this  permit  is  required  and  if  so, 
it  Should  identify  how  impacts  to  MWRA  infrastructure  will  be  avoided,  minimized,  and 
mitigated  during  construction.  The  draft  Section  61  findings  should  be  updated  as  appropriate. 
The  FEIR  should  evaluate  whether  additional  stormwater  flow  from  Blocks  21, 25,  and  areas 
surrounding  Foley  Street  can  be  discharged  to  the  City’s  72-inch  outfall.  Removing  stormwater 
flow  from  MWRA’s  84-inch  outfall  will  improve  combined  sewer  overflow  (CSO)  discharge 
performance,  decrease  the  risk  of  backwater  impacts  on  upstream  sewer  systems,  and  will 
relocate  stormwater  discharge  from  the  Mystic  River  basin  to  tidal  water.  1  refer  the  Proponent  to 
MWRA’s  comment  letter  for  additional  guidance  oil  this  issue. 


C.6 
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Land  Alteration 


The  FEIR  should  include  a  graphic  depicting  and  tabulating  the  area  dedicated  to  publicly 
accessible  open  space.  The  graphic  should  identify  whether  it  consists  of  hardscape  (i.e. 
sidewalks,  plazas,  etc.)  or  pervious  area.  As  the  full-build  project  is  proposed  in  phases,  the  FEIR 
should  clearly  identify  the  amount  of  open  space  that  will  be  provided  as  part  of  each 
development  phase.  This  should  be  provided  in  graphic  format  with  supporting  tables  for  each 
phase.  I  note  that  this  information  was  requested  in  the  scope  for  the  EENF  and  was  not  provided 
in  the  DEIR.  I  encourage  the  Proponent  to  consider  the  site  layout  and  design  recommendations 
identified  in  comment  letters  that  would  result  in  increased  open  space. 


C.7 


The  FEIR  should  describe  and  provide  supporting  graphics  that  identify  and  quantify  (sf) 
the  locations  where  green  roofs,  rain  gardens,  permeable  pavers,  and  other  LID  measures  are 
proposed  to  reduce  impervious  area.  The  FEIR  should  clearly  identify  the  mitigation  measures 
the  Proponent  is  committing  to  implement  to  reduce  impervious  area  and  should  incorporate 
these  measures  in  the  draft  Section  61  Findings. 


C.8 


Traff  c/T  ransportation 


The  FEIR  should  include  an  updated  TIAS  prepared  in  conformance  with  the  current 
EEA/MassDOT  Guidelines  for  Transportation  Impact  Assessments.  The  updated  TIAS  should 
address  the  issues  identified  in  MassDOT's  comment  letter  on  the  DEIR.  I  hereby  incorporate  by 
reference  MassDOT's  comment  letter,  dated  July  20,  2018,  into  the  FEIR  Scope.  Notable 
comments  include  provision  of  mitigation  to  address  transit  impacts  and  demonstrating  how  the 
proposed  project  and  mitigation  will  improve  pedestrian  and  bicycle  access  beyond  the  site 
footprint.  If  the  FEIR  does  not  adequately  address  the  Scope  and  substantive  issues  remain  to  be 
addressed,  a  Supplemental  FEIR  (301  CMR  1  L08(8)(c)(2))  may  be  required. 


C.9 


MassDOT’s  comments  on  the  DEIR  indicate  that  a  7-year  design  horizon  may  not 
capture  all  phases  of  project  development.  An  updated  TIAS  utilizing  a  10-year  design  horizon 
was  previously  requested  by  MassDOT  in  their  EENF  comment  letter  and  was  not  provided  in 
the  DEIR.  Prior  to  submitting  the  FEIR,  the  Proponent  should  identify  the  anticipated  timeframe 
to  achieve  full  build-out  of  the  project  and  consult  with  MassDOT  to  determine  the  appropriate 
planning  horizon  for  the  TIAS.  The  FEIR  should  include  an  updated  TIAS  as  appropriate. 


C.10 


The  project  site  is  located  within  the  study  area  of  the  Lower  Mystic  Regional  Working 
Group  (LMRWG).8  The  LMRWG  acknowledges  that  improvements  to  the  pedestrian,  bicycle, 
and  transit  network,  as  well  as  TDM  measures,  should  be  prioritized  over  roadway 
improvements  as  mitigation  for  projects  (such  as  this)  that  are  located  within  the  Lower  Mystic 
Area.  The  Proponent  should  follow  the  progress  of  the  LMRWG  study.  The  recommendations 
identified  by  the  LMRWG’s  study  should  inform  mitigation  commitments  for  this  project.  The 
Proponent  should  consult  with  MassDOT,  the  MBTA,  MAPC,  and  the  City  of  Somerville  to 


s  The  LMRWG  is  an  effort  by  MassDOT.  MAPC,  tire  Cities  of  Somerville.  Boston,  and  Everett  to  complete  a  planning  study  to  evaluate  how 
forecasted  development  in  and  around  Sullivan  Square  will  impact  transportation  infrastructure.  See  h tins  // yvww. m ass . gov/1  ou cr  -m  vst  ic- 
rcgional-work  ins-group 
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ensure  development  of  a  comprehensive  mitigation  package  that  is  consistent  with  the  aims  of 
the  LMRWG. 

i 

Traffic  Operations 


The  revised  T1AS  should  include  a  capacity  analyses  that  includes  the  two  study  area 
intersections  located  in  Boston.  The  FEIR  should  include  an  updated  capacity  analyses  for  the 
2024  Build  with  Mitigation  condition  to  reflect  the  implementation  of  the  adaptive  traffic  control 
system.  The  FEIR  should  clearly  identify  the  locations  where  the  Proponent  is  committing  to 
implement  this  system  and  should  revise  the  draft  Section  61  Findings  accordingly. 

As  requested  by  MassDOT,  the  FEIR  should-  ensure  that  the  presence  of  a  single  traffic 
signal  controller  at  the  McGrath  Avenue/Mystic  Av6nue/Fellsway  cluster  has  been  appropriately 
incorporated  into  the  traffic  analyses  and/or  should  update  the  analyses  as  appropriate.  I  note  that 
this  was  also  requested  in  MassDOT’ s  comment  letter  on  the  EENF  and  was  not  addressed  in  the 
DEIR.  I  expect  that  the  FEIR  will  include  a  comprehensive  response  to  this  issue  and  refer  the 
Proponent  to  the  MassDOT’s  EENF  and  DEIR  comment  letters  for  additional  guidance. 

Safety 


C.11 


C.12 


Comments  from  MassDOT  and  MAPC  emphasize  the  importance  of  providing  a 
mitigation  package  focused  on  alternative  modes  of  transportation.  As  requested  by  MassDOT, 
the  Proponent  should  review  and  incorporate  safety  elements  of  the  recently  completed  RSAs  in 
the  study  area  as  they  pertain  to  pedestrian,  bicycle,  and  transit  usage.  The  FEIR  should  include  a 
summary  of  the  recommendations  identified  in  the  RSAs  to  improve  the  safety  of  pedestrians, 
bicyclists,  and  multi-modal  connections  to  transit.  It  should  address  whether  each 
recommendation  is  being  implemented  by  the  Proponent  and/or  another  party  and  should  provide 
an  update  on  the  schedule  for  implementation.  I  refer  the  Proponent  to  MassDOT’s  comment 
letter  which  identifies  two  HSIP-eligible  intersections  which  have  not  yet  been  subject  to  RSAs. 
The  Proponent  should  consult  with  MassDOT  to  determine  whether  RSAs  should  be  completed 
at  these  locations  prior  to  submittal  of  the  FEIR.  The  FEIR  should  provide  an  update  on  this 
consultation  and/or  the  results  of  the  completed  RSAs  (as  appropriate). 


C.13 


Public  Transportation 

Improving  transit  service  to  the  site  though  pnproving  passenger  comfort  and  trip 
reliability  are  critical  to  ensuring  that  traffic  operations  do  not  deteriorate  further.  The  FEIR 
should  include  appropriate  transit  mitigation  with  corresponding  analysis  to  ensure  that  Future 
Build  conditions  maintain  or  improve  the  MBTA’s  Policy  Capacity.  The  evaluation  should 
consider  how  connections  to  and  from  the  project  site  can  be  enhanced  for  the  MBTA  buses 
servicing  the  area.  The  FEIR  should  describe  how  employees,  visitors,  and  residents  will  travel 
from  the  site  to  proximate  bus  stops  and  Assembly  Station;  and  identify  any  measures  necessary 
to  provide  a  fully  accessible  path  of  travel  for  all  users.  The  Proponent  should  consult  with 
MassDOT,  MBTA,  MAPC,  and  the  City  of  Somerville  prior  to  submitting  the  FEIR  to  identify 
mitigation  measures  to  enhance  transit  service  to  the  site  that  are  consistent  with  the  preliminary 
findings  of  the  LMRWG.  Comments  from  MAPC  note  the  LMRWG  recommends  the 
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establishment  of  a  Regional  Mitigation  Fund  in  which  developers  could  deposit  mitigation  funds 
to  support  larger  transportation  improvements.  The  Proponent  should  consider  provision  of  an 
operating  subsidy  commensurate  with  identified  impacts  which  could  be  directed  to 
MassDOT/MBTA  or  to  a  regional  mitigation  fund,  if  one  is  established.  Comments  from 
MassDOT  encourage  the  Proponent  to  consult  the  Section  61  Findings  for  the  Encore  Boston 
Harbor  Project  (f/k/a  Wynn  Boston  Harbor  Project;  EEA#  15060)  in  considering  transit 
mitigation  for  the  project. 

Pedestrian  and  Bicycle  Access 

The  DEIR  has  identified,  at  a  conceptual  level,  a  series  of  on-site  pedestrian  and  bicycle 
improvements.  The  FEIR  should  expand  upon  the  information  presented  in  the  DEIR  to 
demonstrate  a  clear  commitment  to  promotion  of  pedestrian  access  throughout  the  project  site 
and  the  ability  to  accommodate  bicycle  uses.  The  FEIR  should  provide  an  inventory  of 
pedestrian  and  bicycle  facilities  in  the  study  area  and  bicycle  network  in  the  vicinity  of  the 
project  as  requested  in  MassDOT’s  comment  letter.  The  FEIR  should  identify  measures  for 
improving  deficient  pedestrian  and  bicycle  facilities  in  the  area  and  expanding  or  adding  new 
pedestrian/bicycle  routes.  The  FEIR  should  identify  and  commit  to  implementing  improvements 
in  any  areas  where  the  pedestrian  network  is  structurally  deficient  and/or  does  meet  current  codes 
for  accessibility.  As  requested  by  MassDOT,  the  FEIR  should  reevaluate  likely  bicycle  routes 
based  on  the  origin-destination  of  potential  employees  and  residents,  and  identify  and  propose 
improvements  that  encourage  bicycle  travel  to  and  from  the  site.  I  note  that  a  detailed  inventory 
of  the  bicycle  and  pedestrian  network  was  requested  in  the  EENF  Scope  and  was  not  provided  in 
the  DEIR.  Additionally,  many  comment  letters  identified  the  importance  of  providing 
multimodal  improvements  to  mitigate  transportation  impacts  in  the  study  area.  I  expect  that  the 
FEIR  will  include  a  comprehensive  response  to  this  issue  and  refer  the  Proponent  to  MassDOT’s 
comment  letter  for  additional  guidance. 

I  continue  to  receive  comments  that  focus  on  the  opportunity  to  improve  pedestrian  and 
bicycle  passage  from  the  site,  under  1-93,  to  East  Somerville  via  the  Kensington/Foley  Street 
Underpass.  The  FEIR  should  describe  the  existing  conditions  at  Foley  Street  and  at  the 
Kensington  Underpass  and  provide  an  update  on  the  implementation  and  schedule  of 
improvements  by  die  Proponent  and/or  others  at  these  locations.  It  should  evaluate 
improvements  to  facilitate  access  between  East  Somerville,  the  project  site,  the  Community  Path, 
and  Assembly  Station.  This  evaluation  should  consider  the  provision  of  enhanced  wayfinding 
signage,  lighting,  new  or  improved  pedestrian  crossings  and/or  bicycle  lanes,  and  view  corridors 
to  encourage  pedestrians  and  bicycle  use  to  and  through  the  site.  The  FEIR  should  specifically 
describe  how  Foley  Street  and  other  streets  that  form  the  site’s  boundaries  will  be  designed  to 
encourage  walking  and  bicycling  to  the  site  and  promote  transit  use  consistent  with  the  site's 
proximity  to  Assembly  Square  station.  I  note  that  this  evaluation  was  also  requested  in  the  EENF 
Scope  and  was  not  provided  in  the  DEIR.  I  expect  that  the  FEIR  will  include  a  comprehensive 
response  to  this  issue  and  refer  the  Proponent  to  MassDOT’s  comment  letter  for  additional 
guidance. 


C.14 


C.15 


C.16 
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Parking 

The  DEIR  identified  the  minimum  parking  space  requirements  set  by  the  City  as  1,468 
spaces;  1,693  spaces  are  proposed  in  conjunction  with  the  project.  The  amount  of  parking  has 
increased  by  23  spaces  since  the  EENF  was  filed,  despite  the  0. 5-million  sf  reduction  in  overall 
building  program.  An  explanation  for  this  change,  which  is  contrary  to  direction  of  the  Scope  for 
the  DEIR  and  comment  letters  provided  on  the  ENF(  was  not  provided  in  the  DEIR. 

i 

i 

The  FEIR  should  include  a  summary  of  parking  need  and  supply  for  comparable  facilities 
based  on  multiple  data  sources.  It  should  include  a  shared  parking  analysis  to  identify 
opportunities  for  shared  parking  between  the  office,  retail,  and  restaurant  users.  As  noted  by 
MassDOT  and  MAPC,  this  information  was  requested  in  the  Scope  on  the  EENF  and  was  not 
provided  in  the  DEIR.  Based  on  this  analysis,  the  Proponent  should  propose  the  minimum 
parking  supply  necessary  to  meet  demand. 


The  Proponent  should  consult  with  MassDOT,  the  MBTA,  the  City  of  Somerville,  and 
other  stakeholders  to  discuss  methods  to  reduce  onsite  parking  prior  to  submitting  the  FEIR.  The 
FEIR  should  also  identify  whether  any  of  the  proposed  parking  spaces  will  be  equipped  with 
electric  vehicle  (EV)  charging  stations  and/or  whether  they  will  be  constructed  as  EV-ready. 

i  . 

Transportation  Demand  Management  and  Monitoring  Program 


C.18 


The  DEIR  contained  inconsistencies  within  the  TDM  Plan  narrative  (Section  3.17),  the 
TDM  measures  identified  in  the  Draft  Section  61  Findings  and  Proposed  Mitigation  (Section 
8.1),  and  the  MMP  (Appendix  C).  The  FEIR  should  address  these  inconsistencies,  clearly 
identify  the  mitigation  measures  which  the  Proponent  will  commit  to  implementing,  and 
incorporate  them  into  the  draft  Section  61  Findings.  The  FEIR  should  include  an  updated  TDM 
program  that  expands  on  the  details  of  the  proposedjmeasures  and  makes  firm  commitments  to 
adopt  and  implement  specific  plan  elements.  The  MMP  (Appendix  C  of  the  DEIR)  indicated  that 
the  project  will  achieve  a  vehicle  mode  share  of  50%  or  less,  which  is  inconsistent  with  the  mode 
shares  that  were  identified  in  the  TIAS.  The  FEIR  should  clearly  state  mode  share  goals  and 
discuss  how  the  TDM  program  is  designed  to  meet  these  goals.  The  Proponent  should  consider 
the  additional  TDM  measures  identified  in  comments  from  MAPC  and  MassDOT.  The  FEIR 
should  discuss  how  tenancy  lease  agreements  or  a  Tenant  Manual  will  be  used  as  a  mechanism  to 
ensure  implementation,  maintenance,  and  success  of  TDM  measures.  Given  the  phased  nature  of 
the  project,  TDM  measures  should  be  implemented  as  different  uses  become  active  rather  than  at 
full  occupancy  of  the  site.  As  noted  by  MassDOT,  the  phasing  program  should  be  clearly  defined 
as  part  of  the  TDM  program  and  the  monitoring  program.  This  was  requested  in  the  Scope  on  the 
EENF  and  was  not  provided  in  the  DEIR. 


C.19 


The  FEIR  should  include  an  updated  transportation  monitoring  program  which  clearly 
defines  the  phasing  program  and  incorporates  the  items  identified  in  MassDOT’s  comment  letter. 
The  Proponent  should  consult  with  MassDOT  prior  to  preparing  the  monitoring  program  to 
identify  the  duration  and  frequency  of  monitoring,  the  identification  of  triggers  for  identifying 
and  implementing  additional  TDM  measures  or  improvements,  and  reporting  requirements. 


C.20 
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Greenhouse  Gas  Emissions 


The  FEIR  should  include  a  revised  GHG  analysis  that  includes  the  additional 
information,  analyses,  and  evaluation  requested  in  DOER’s  comment  letter,  which  is 
incorporated  by  reference  into  this  Scope.  The  FEIR  should  clearly  state  modeling  assumptions, 
explicitly  note  which  GHG  reduction  measures  have  been  modeled  and  which  have  been 
accounted  for  in  the  GHG  evaluation.  The  FEIR  should  clarify  which  building-related  mitigation 
measures  the  Proponent  will  construct  and  which  will  be  the  responsibility  of  the  tenants  and/or 
residents.  The  FEIR  should  provide  the  draft  Tenant  Guidelines  to  confirm  they  support 
achievement  of  GHG  reduction  identified  in  this  Certificate  and  confirm  that  the  modeling  of 
elements  specifically  delegated  to  the  tenant  and/or  residential  fit-out  process  are  consistent  with 
those  that  will  be  mandated  as  minimum  requirements  in  the  Tenant  Guidelines  or  otherwise 
address  how  this  will  be  ensured. 


C.21 


The  Proponent  should  demonstrate  in  the  FEIR  that  it  has  evaluated  and  committed  to 
GHG-reduction  measures  consistent  with  the  GHG  Policy.  I  remind  the  Proponent  that  the 
purpose  of  the  Policy  is  to  demonstrate  consistency  with  the  objectives  of  MEPA  review;  one  of 
which  is  to  document  the  means  by  which  a  project  avoids,  minimizes,  or  mitigates  Damage  to 
the  Environment  to  the  maximum  extent  feasible.  The  FEIR  should  clarify  which  two  measures 
have  been  incorporated  into  the  “Base  Case”  Scenario  as  required  by  Section  C406.1  of  the 
Building  Code  and/or  should  revise  the  model  accordingly.  As  requested  by  DOER,  the  FEIR 
should  consider  scenarios  that  avoid  trading-off  durable  envelope  assets  for  equipment  and/or 
lighting.  The  FEIR  should  identify  the  aggregate  vertical  envelope  U-value  for  each  of  the 
energy  model  runs  performed  for  the  buildings.  If  the  Preferred  Alternative  does  not  include 
improvements  in  building  envelope  performance,  the  FEIR  should  explain,  in  reasonable  detail, 
why  the  use  of  more  energy  efficient  systems  or  components  which  could  provide  significant 
GHG  reductions,  were  not  selected.  1  refer  the  Proponent  to  DOER’s  recommendations  to 
increase  efficiency  of  the  building  envelope,  which  consist  of  fixed,  durable  assets.  The  GHG 
analysis  should  clearly  present  modeling  data  inputs,  the  results  of  calculations  used  to  establish 
the  existing/baseline  condition(s),  the  build  conditions),  and  the  impact  of  proposed  emissions^ 
reduction  mitigation.  The  Proponent  should  consult  with  DOER  to  confirm  the  modeling 
approach  and  scenarios  prior  to  submitting  the  FEIR. 


C.22 


The  DEIR  indicated  that  the  Proponent  will  continue  to  evaluate  a  passive  house  design 
for  Block  23  as  the  project  design  advances  but  it  did  not  identify  the  decision  timeframe  or 
criteria  regarding  implementation  of  this  measure.  This  should  be  clarified  in  the  FEIR.I  refer  the 
Proponent  to  DOER’s  comments  which  identify  financial  incentives,  rebates,  and  Alternative 
Energy  Credits  (AECs)  that  can  be  leveraged  to  incorporate  passive  house  design  measures  into 
the  project  design.  The  Proponent  should  reevaluate  the  passive  house  cost  analysis  to  include 
the  identified  incentives.  If  the  residential  units  will  be  rental  units,  the  FEIR  should  investigate  a 
leasing  strategy  which  could  profit  from  the  reduced  utility  costs  identified  in  DOER’s  comment 
letter.  The  FEIR  should  provide  conceptual  roof  plans  that  identify  the  location  of  potential  solar 
PV  and  rooftop  HVAC  equipment  and  other  appurtenances.  The  plans  and  accompanying  table 
should  identify  the  extent  of  the  roof  that  is  required  to  be  “solar  ready”  in  order  to  comply  with 
Building  Code  requirements  and  the  maximum  usable  roof  area  for  a  solar  installation.  The  FEIR 


C.23 
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should  also  include  a  revised  CHP  analysis.  The  Proponent  should  consult  with  DOER  prior  to 
preparing  the  revised  CHP  analysis. 


Climate  Change  Adaptation 


The  FEIR  should  provide  an  updated  analysis  and  discussion  of  vulnerabilities  of  the  site 
to  the  potential  effects  of  climate  change,  including  sea  level  rise,  increased  frequency,  and 
intensity  of  precipitation  events,  and  extreme  heat  events.  Based  on  the  findings  of  the  City  of 
Somerville’s  Climate  Change  Vulnerability  Assessment  (June  2017)  and  considering  the  level  of 
acceptable  risk  to  the  expected  project  lifetime,  the  FEIR  should  evaluate  how  the  project  may  be 
directly  or  indirectly  impacted  by  predicted  sea  level  rise,  increasing  storm  intensities,  and 
extreme  heat  events.  The  FEIR  should  discuss  why  a  specific  scenario  (or  scenarios)  was 
selected  for  evaluation  and  identify  the  extent  of  inundation  areas  on-site,  and  indicate  how  the 
project  will  be  designed  to  mitigate  this  impact  or  to  facilitate  adaptation  responses,  if  applicable. 
The  analysis  provided  in  the  FEIR  should  also  demonstrate  that  the  drainage  system  is  designed 
to  avoid  exacerbating  flooding  of  the  site  and  adjacent  properties.  I  refer  the  Proponent  to 
comments  from  the  Mystic  River  Watershed  Association  (MyRWA)  which  indicate  that  the 
Assembly  Row  area,  and  its  important  transit  assets,  may  be  vulnerable  to  flooding,  which  could 
affect  access  to  and  from  the  site.  The  Proponent  should  also  consider  impacts  on  the  proposed 
structures,  building  entry  and  exit  points,  roadways  jhat  both  provide  access  to  and  traverse  the 
site,  public  and  private  on-site  utilities,  and  first  floor  uses. 

Construction  Period  Impacts 


C.24 


According  to  the  DEIR,  construction  of  the  project  will  commence  in  the  second  quarter 
of  2019.  The  DEIR  did  not  identify  the  anticipated  duration  or  schedule  for  subsequent  phases. 
This  should  be  clarified  in  the  FEIR.  The  FEIR  should  also  update  the  phasing  figures  to  identify 
how  pedestrian  and  bicyclist  access  to  and  through  the  project  site  to  key  destinations  such  as 
proximate  bus  stations,  Assembly  Square  station,  and  the  Kensington  Underpass  will  be 
maintained  during  construction.  1 

i 

i 

The  FEIR  should  describe  potential  construction  period  dewatering  requirements,  discuss 
how  dewatering  will  be  conducted  in  a  manner  consistent  with  applicable  regulations/guidelines, 
and  identify  any  necessary  permits. 


C.25 


C.26 


Mitigation  and  Draft  Section  61  Findings 

The  FEIR  should  include  a  separate  chapter  summarizing  proposed  mitigation  measures. 
This  chapter  should  also  include  draft  Section  61  Findings  for  each  State  Agency  that  will  issue 
permits  for  the  project.  The  FEIR  should  contain  clear  commitments  to  implement  mitigation 
measures,  estimate  the  individual  costs  of  each  proposed  measure,  identify  the  parties 
responsible  for  implementation  (either  funding  design  and  construction  or  performing  actual 
construction),  and  contain  a  schedule  for  implementation.  The  mitigation  implementation 
schedule  should  clearly  note  how  mitigation  will  be  provided  in  relation  to  project  phasing;  for 
example,  tying  commitments  to  either  completion  of  project  square  footages  or  generation  of  a 
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specific  number  of  traffic  trips  based  upon  project  build  out.  1  note  that  this  was  requested  in  the 
Scope  on  the  EENF  and  was  not  provided  in  the  DEIR. 

In  order  to  ensure  that  all  GHG  emissions  reduction  measures  adopted  by  the  Proponent 
in  the  Preferred  Alternative  are  actually  constructed  or  performed,  I  require  proponents  to 
provide  a  self-certification  to  the  MEPA  Office  indicating  that  all  of  the  required  mitigation 
measures,  or  their  equivalent,  have  been  completed.  Specifically,  I  will  require,  as  a  condition  of 
a  Certificate  approving  an  FEIR,  that  following  completion  of  construction  of  each  building 
and/or  phase  the  Proponent  provide  a  certification  to  the  MEPA  Office  signed  by  an  appropriate 
professional  (e.g.,  engineer,  architect,  transportation  planner,  general  contractor)  indicating  that 
all  of  the  mitigation  measures  proposed  in  the  FEIR  have  been  incorporated  into  the  building 
and/or  phase.  Alternatively,  the  Proponent  may  certify  that  equivalent  emissions  reduction 
measures  that  collectively  are  designed  to  reduce  GHG  emissions  by  the  same  percentage  as  the 
measures  outlined  in  the  FEIR,  based  on  the  same  modeling  assumptions,  have  been  adopted. 

The  certification  should  be  supported  by  plans  that  clearly  illustrate  where  GHG  mitigation 
measures  have  been  incorporated.  The  commitment  to  provide  this  self-certification  in  the 
manner  outlined  above  should  be  incorporated  into  the  draft  Section  61  Findings. 

Response  to  Comments 

The  FEIR  should  address  the  comments  on  the  DEIR  where  the  response  that  was 
provided  referenced  missing  information.  Specifically,  it  should  address  DEIR  Comment  No. 
C.40  (which  referred  the  reader  to  Section  4.5  of  the  DEIR  which  did  not  exist)  and  Nos.  16.2, 
23.1, 25.4,  and  26.3  of  the  DEIR  which  referred  the  reader  to  Response  to  Comment  No.  10.4 
(which  did  not  exist). 

The  FEIR  should  contain  a  copy  of  this  Certificate  and  of  each  comment  letter  received. 
In  order  to  ensure  that  the  issues  raised  by  commenters  are  addressed,  the  FEIR  should  include 
direct  responses  to  comments  to  the  extent  that  they  are  within  MEPA  jurisdiction.  This  directive 
is  not  intended,  and  shall  not  be  construed,  to  enlarge  the  scope  of  the  FEIR  beyond  what  has 
been  expressly  identified  in  this  certificate.  The  Proponent  may  use  either  an  indexed  response  to 
comments  format,  or  a  direct  narrative  response. 

Circulation 


The  Proponent  should  circulate  the  FEIR  to  those  parties  who  commented  on  the  EENF 
and/or  the  DEIR,  to  any  State  Agencies  from  which  the  Proponent  will  seek  permits  or 
approvals,  and  to  any  parties  specified  in  section  1 1 .16  of  the  MEPA  regulations.  A  copy  of  the 
FEIR  should  be  made  available  for  review  at  the  Central  and  East  branches  of  the  Somerville 
Public  Library.  The  FEIR  submitted  to  the  MEPA  office  should  include  a  digital  copy  (e.g.,  CD- 
ROM,  USB  drive,  or  download  link). 


C.28 


C.29 


C.30 
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Date 

Comments  received: 

07/16/2018  Lynn  McWhood 
07/20/20 1 8  Massachusetts  Department  of  Transportation  (MassDOT)  (as  amended  by  email 

from  Michael  Clark  of  MassDOT,  dated  7/27/18) 

07/20/20 1 8  Massachusetts  Water  Resources  Authority  (M  WRA) 

07/20/20 1 8  Metropolitan  Area  Planning  Council!  (M APC) 

07/20/20 1 8  Mystic  River  Watershed  Association  (MyRWA) 

07/20/2018  City  of  Somerville 
07/20/20 1 8  David  Dahlbacka 

07/20/2018  Fred  Berman 
07/20/20 1 8  Jane  Fair  Bestor 

07/21/201 8  Department  of  Energy  Resources  (DOER) 

07/22/20 18  Wig  Zamore 


MAB/PRC/prc 
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Letter  1 


Charles  D.  Baker.  Governor 

Karyn  £,  Polito.  Lieutenant  Governor 

Stephanie  Pollack.  MassDOT  Secretary  &  CEO 


Massachusetts  Department  of  Transportation 


July  20,  2018 


Matthew  Beaton,  Secretary 

Executive  Office  of  Energy  and  Environmental  Affairs 
J  00  Cambridge  Street,  Suite  900 
Boston,  MA  02114-2150 

RE:  Somerville:  XMBLY  -  DEIR 

[EEA#  15595) 

ATTN:  MEPAUnit 

Page  Czepiga 


Dear  Secretary  Beaton: 

On  behalf  of  the  Massachusetts  Department  of  Transportation,  J  am  submitting 
comments  regarding  the  proposed  XMBLY  project  in  Somerville,  as  prepared  by  the  Office 
of  Transportation  Planning.  If  you  have  any  questions  regarding  these  comments,  please 
contact  J.  Lionel  Lucien,  P.E.,  Manager  of  the  Public/Private  Development  Unit,  at  (857) 
368-8862. 


Sincerely 


David  J.  Mohler 

Executive  Director 

Office  of  Transportation  Planning 


DJM/jlf 


Ten  Park  Plaza.  Suite  4 1 50.  Bostoa  MA  02 II 6 
Tel:  857-368*4636,  TTY:  857-368-0655 
ww'w.mass.gov/massdor 
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cc:  Jonathan  Gulliver,  Administrator,  Highway  Division 

Patricia  Leavenworth,  P.E.,  Chief  Engineer,  Highway  Division 

Neil  Boudreau,  Assistant  Administrator  of  Traffic  and  Safety  Engineering 

Paul  Stedmaa  District  5  Highway  Director 

Metropolitan  Area  Planning  Council 

Massachusetts  Bay  Transportation  Authority 

Office  of  Strategic  Planning  and  Community  Development  City  of  Somerville 
PPDU  Files 


Charles  D.  Baker,  Governor 

Karyn  £.  Polito,  Lieutenant  Governor 

Stephanie  Pollack,  MassDOT  Secretary  &.  CEO 


MEMORANDUM 

TO: 

David  J.  Mohler,  Executive  Director 

Office  of  Transportation  Planning 

FROM: 

J.  Lionel  Lucien,  P.E.,  Manager 
Pubfic/Private  Development  Unit 

DATE: 

July  20, 201 8 

RE: 

Somerville  -  XMBLY:  DEIR 
(EEA  #15595) 

The  Public/Private  Development  Unit  (PPDU)  has  reviewed  the  Draft  Environmental 
Impact  Report  (DEIR)  submitted  by  CDNV  Assembly,  LLC  (“Proponent”)  for  the  proposed 
XMBLY  project  at  5  Middlesex  Avenue  in  Somerville.  The  approximately  9,38-acre  parcel, 
which  is  currently  occupied  by  a  195,000  square  foot  office  building,  surface  parking,  and  vacant 
land,  is  proposed  to  be  redeveloped  into  approximately  1.5  million  square  feet  of  residential  and 
commercial  uses  comprised  of  five  mixed-use  buildings,  of  which  the  existing  office  building 
will  be  included.  This  will  consist  of  approximately  612,500  square  feet  of  office  space,  335,500 
square  feet  of  research  and  development  space,  27,140  square  feet  of  retail/restaurant  space,  and 
520,000  square  feet  of  residential  space  comprising  489  housing  units.  A  potential  16,000  square 
foot  fire  station  is  also  included  in  the  proposal.  The  project  site  is  bounded  by  Middlesex 
Avenue  and  Interstate  93  (1-93)  to  the  west,  the  Assembly  Row  shopping  center  to  the  north, 
Grand  Union  Boulevard,  retail  and  restaurant  uses,  new  parking  structures,  and  the  Assembly 
MBTA  Orange  Line  Station  to  the  east,  and  a  shopping  center  anchored  by  Home  Depot  to  the 
south. 


Massachusetts  Department  of  Transportation 


The  project  would  be  developed  in  several  phases.  The  first  phase  would  involve  the 
construction  of  330,000  square  feet  of  residential  space  comprising  329  housing  units,  which  is 
anticipated  to  commence  in  2019.  The  second  phase  would  involve  the  construction  of  388,000 
square  feet  of  office/research  and  development  space.  The  third  phase  would  involve  the 
construction  of  286,000  square  feet  of  office/research  and  development  space.  The  fourth  and 
final  phase  would  involve  the  construction  of  the  remaining  1 90,000  square  feet  of  residential 
space  comprising  160  housing  units,  and  140,000  square  feet  of  commercial  space. 

Based  on  the  information  presented  in  the  DEIR,  the  Full-Build  project  would  generate 
13,638  unadjusted  new  trips  on  a  typical  weekday  and  5,164  unadjusted  new  trips  on  a  typical 
Saturday,  with  933  new  trips  during  the  weekday  morning  peak  hour,  1,111  new  trips  during  the 
weekday  evening  peak  hour,  and  742  new  trips  during  the  Saturday  midday  peak  hour.  The 
project  site  would  accommodate  1,695  parking  spaces.  The  project  requires  a  MassDOT 
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Vehicular  Access  Permit  because  the  site  is  expected  to  impact  several  state  highway  locations 
and  may  result  in  modifications  to  intersections  and  ramps  located  within  the  project  bounds. 

The  project  was  previously  reviewed  under  the  Massachusetts  Environmental  Policy  Act 
(MEPA)  in  2016  as  an  Expanded  Environmental  Notification  Form  (EENF)  under  a  different 
proponent.  At  that  time,  the  proposal  consisted  of  approximately  two  million  square  feet  of  hotel, 
residential,  retail,  and  office/lab  development  with  1,670  parking  spaces.  Since  then,  the  hotel 
component  has  been  eliminated  from  the  current  proposal,  with  additional  square  footage 
devoted  to  the  residential  component  and  decreases  in  the  square  footage  for  the  retail  and 
office/lab  components. 

The  DEIR  includes  a  Traffic  Impact  and  Access  Study  (T1AS)  that  generally  conforms 
with  the  current  MassDOT/EOEEA  Transportation  Impact  Assessment  Guidelines,  However, 
there  are  several  areas  of  the  TIA  for  which  the  Proponent  should  have  provided  more  detailed 
information.  In  particular,  the  TIA  needed  to  identify  mitigation  to  address  the  project  limited 
transit's  impacts  and  better  demonstrate  how  the  proposed  mitigation  plan  would  improve 
bicycle  and  pedestrian  connections  beyond  die  site  footprint  MassDOT  has  consulted  with  the 
Proponent  during  the  review  process  and  we  agree  that  these  issues  as  further  described  below 
can  be  addressed  as  part  of  a  Final  Environmental  Impact  Report  (FEIR). 

Lower  Mystic  Regional  Working  Group 

MassDOT,  the  Metropolitan  Area  Planning  Council  (MAPC),  and  the  Cities  of 
Somerville,  Boston,  and  Everett  are  about  to  complete  a  planning  study  to  evaluate  how 
forecasted  development  in  and  around  Sullivan  Square  would  impact  transportation.  The  Lower 
Mystic  Study  aims  to  identify  infrastructure  improvements  and  policy  changes  that  would  make 
it  easier  and  safer  for  people  to  move  around  the  area,  whether  they  bike,  walk,  drive  or  take  the 
T.  The  Lower  Mystic  Regional  Working  Group  (LMRWG)  is  referenced  throughout  this 
response  letter  as  a  basis  for  considering  mitigation  components  for  this  project 

With  regard  to  proposed  mitigation  for  fids  project,  the  LMRWG  acknowledges  that 
improvements  to  the  pedestrian,  bicycle,  and  transit  network,  as  well  as  transportation  demand 
management  (TDM)  measures,  should  be  prioritized  over  roadway  improvements  in  handling 
mitigation  for  development  projects  in  the  Lower  Mystic  Area,  including  Assembly  Square. 
Several  multimodal  improvements  and  TDM  measures  were  found  to  be  most  effective  in 
reducing  traffic  congestion  as  new  development  occurs.  The  Proponent  is  expected  to  consider 
the  study's  recommendations  as  they  develop  their  mitigation  program  for  this  development  and 
is  encouraged  to  consult  with  MassDOT,  MAPC,  and  the  City  of  Somerville  to  ensure  a 
mitigation  program  is  compliant  with  the  aims  of  the  LMRWG. 

Study  Area 

The  DEIR  has  proposed  a  comprehensive  study  area  that  includes  27  signalized  and 
unsignalized  intersections  in  the  vicinity  of  the  site.  As  requested  in  the  EENF,  the  DEIR 
acknowledges  the  following  recent  roadway  network  improvements: 
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The  addition  of  a  U-Turn  on  Mystic  Avenue  (Route  38)  northbound  to  access  the  1-93 
southbound  on-ramp.  This  improvement  was  opened  in  late  2017  with  the  intent  of 
diverting  vehicles  from  using  the  Fellsway  (R6ute  28)  southbound.  This  improvement  is 
anticipated  to  increase  the  amount  of  traffic  turning  right  onto  Mystic  Avenue  (Route  38) 
from  Middlesex  Avenue  and  Revolution  Drive,  while  reducing  the  amount  of  traffic 
turning  left  onto  the  Fellsway  (Route  28)  fronJ  Grand  Union  Boulevard  and  Middlesex 
Avenue.  An  actuated  signal  was  installed  at  this  U-Turn  with  two  lanes  provided  on  each 
approach  to  the  new  signalized  intersection. 


•  Interim  and  long-term  improvements  associated  with  the  Sullivan  Square  area.  The 
Encore  Boston  Harbor  (EEA# 15060)  development  in  Everett  is  implementing  mitigation 
that  intends  to  improve  traffic  signal  coordination  along  the  length  of  Rutherford  Avenue 
in  Charlestown  between  Sullivan  Square  and  Austin  Street  Long-term,  the  existing 
rotary  configuration  at  Sullivan  Square  is  proposed  to  be  eliminated  and  the  underpass 
covered  with  new  development  parcels  with  a  grid  street  network. 

i 

i 

> 

Capacity  analyses  were  not  performed  for  the  following  intersections,  which  were 
requested  to  be  added  to  the  study  area  as  part  of  the  EENF: 

i 

•  The  Route  99/Main  Street/Maffa  Way/Cambridge  Street  (Sullivan  Square)  intersection; 
and 

•  The  1-93  Northbound  Off-Ramp/ Cambridge  Street  intersection; 


These  capacity  analyses  should  be  carried  out  as  part  of  the  FEIR. 


1.2 


The  Proponent  should  ensure  that  the  presence  of  a  single  traffic  signal  controller 
between  the  Mystic  Avenue  (Route  38)  at  Wheatland  Street/Bailey  Road,  the  Fellsway  (Route 
29)  Southbound  at  Bailey  Road  (Route  3 8)/I-93  Southbound  On-Ramp,  die  Fellsway/McGrath 
Highway  (Route  28)  Southbound  at  Mystic  Avenue  (Route  38),  the  Mystic  Avenue  (Route  38)  at 
McGrath  Highway  (Route  28)  Northbound  Off-Ramp,  and  the  1-93  Southbound  On-Ramp  at 
Mystic  Avenue  U-Turn  intersections  is  reflected  in  its  traffic  analyses. 

The  study  area  is  otherwise  considered  to  be  a  sceptable  and  adequate  in  capturing  the 
impact  of  the  project  on  area  roadways. 

i 

Trip  Generation  ; 

Based  on  the  information  presented  in  the  DE1R,  the  Full-Build  project  would  generate 
13,638  unadjusted  new  vehicle  trips  on  an  average  weekday  and  5,164  unadjusted  new  vehicle 
trips  on  a  typical  Saturday.  Trip  generation  was  calculated  based  on  Institute  of  Transportation 
Engineers  (ITE)  trip  rates  for  Land  Use  Codes  (LUC)  221  -  Mid-Rise  Residential,  LUC  710  - 
General  Office  Building,  LUC  760  -  Research  and  Development  (Lab),  and  LUC  820  — 

Shopping  Center.  Trip  generation  was  not  calculated  for  the  proposed  fire  station  due  to  the 
nature  of  personnel  shifts  occurring  during  off-peak  hours  and  the  random  nature  of  vehicle  calls. 
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The  Proponent  converted  this  unadjusted  vehicle  trip  generation  to  person  trips  by  using 
national  vehicle  occupancy  rates.  Internal  capture  trips  and  pass-by  trips  were  calculated  as 
defined  by  the  methodology  outlined  in  the  ITE  Trip  Generation  Handbook.  Mode  split  rates 
were  calculated  using  the  previous  EENF  for  this  project,  the  Notice  of  Project  Change  (NPC) 
for  the  nearby  Partners  Healthcare  Site,  the  Transportation  Impact  Study  for  NorthPoint  in 
Cambridge,  and  data  provided  by  the  Boston  Transportation  Department  (BTD)  and  the  City  of 
Cambridge.  When  adjusted,  the  project  is  expected  to  generate  364  net  new  vehicle  trips  in  the 
weekday  morning  peak  hour,  414  net  new  vehicle  trips  in  the  weekday  evening  peak  hour,  and 
264  net  new  vehicle  trips  in  the  Saturday  midday  peak  hour. 


Background  Growth 


Trip  generation  assumptions  from  the  nearby  Assembly  Edge,  full  build-out  of  the 
Assembly  Row  development,  and  Encore  Boston  Harbor  projects  were  incorporated  into  future 
year  No-Build  and  Build  traffic  volumes,  along  with  an  annual  growth  factor  of  one  percent. 
Although  a  ten-year  planning  horizon  was  requested  as  part  of  MassDOT’s  EENF  response 
letter,  the  removal  of  the  phased  implementation  of  the  project  no  longer  necessitates  longer  than 
a  seven-year  planning  horizon. 


Safety 


The  TIAS  includes  a  summary  of  crash  rates  derived  from  MassDOT  for  the  continuous 
five-year  period  of  201 1  through  201 5.  The  four  study  area  intersections  comprising  Wellington 
Circle  (Route  16/Route  38/Middlesex  Avenue)  were  found  to  contain  crash  rates  higher  than  the 
MassDOT  District  4  average. 


Several  intersections  were  found  to  be  HSIP-eligible,  including: 


•  Fellsway  (Route  28)  at  Bailey  Road  (Route  38)/I-93  Southbound  On-Ramp; 

•  Fellsway/McGrath  Highway  (Route  28)  Southbound  at  Mystic  Avenue  (Route  38); 

•  McGrath  Highway  (Route  28)  at  Broadway; 

•  McGrath  Highway  (Route  28)  at  Pearl  Street; 

•  Wellington  Circle  East; 

•  Wellington  Circle  West; 

•  Wellington  Circle  North;  and 

•  Fellsway  (Route  28)  at  Riverside  Street. 


1.5 


Several  of  these  intersections  have  been  studied  as  part  of  Road  Safety  Audits  (RSAs) 
conducted  in  recent  years,  including  ait  the  Wellington  Circle  complex  and  the  Fellsway/McGrath 
Highway  (Route  28)  at  Mystic  Avenue  (Route  38)  intersections.  Remaining  HSIP-eligible 
intersections  which  have  not  yet  been  subject  to  RSAs  are  at  foe  McGrath  Highway  (Route  28)  at 
Pear!  Street  and  Fellsway  (Route  28)  at  Riverside  Street  intersections. 
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Traffic  Operations 

Capacity  analyses  were  conducted  for  the  weekday  morning  and  weekday  evening  peak 
periods  for  the  existing*  future  2024  No-Build,  and  future  2024  Build  conditions.  The  capacity 
analyses  showed  a  number  of  locations  which  are  anticipated  to  operate  at  a  level  of  service 
(LOS)  E  or  P  in  both  the  future  No-Build  and  future  Build  conditions.  In  almost  all  other 
instances,  project-generated  trips  were  not  found  to  further  deteriorate  constrained  operating 
conditions  at  study  area  intersections.  Importantly,  several  of  these  intersections  are  projected  to 
operate  at  or  near  theoretical  capacity  under  future  conditions  with  or  without  the  proposed 
project  This  finding  mirrors  the  analysis  conducted  as  part  of  the  Lower  Mystic  Regional 
Working  Group,  which  advocates  for  investments  which  encourage  multimodal  travel 
throughout  this  area.  Additionally,  the  McGrath  Highway  Reconstruction  project  (#607981)  is 
planned  to  be  carried  out  in  a  way  which  prioritizes  pedestrian,  bicycle,  and  transit  movements 
along  and  through  the  corridor. 

The  Proponent  proposes  mitigation  to  install  an  adaptive  traffic  signal  system  at  four  locations: 


•  Mystic  Avenue  (Route  38)  at  1-93  Southbound  Off-Ramp  U-Turn; 

•  Mystic  Avenue  (Route  38)  at  Grand  Union  Boulevard/Lombardi  Way; 

•  Lombardi  Way  at  1-93  Southbound  Off-Ramp;  and 

•  Broadway  at  Lombardi  Way/Mt  Vernon  Street. 


MassDOT  requests  that  the  following  intersections  be  incorporated  into  the  new  system: 


•  Middlesex  Avenue  at  Foley  Street; 

•  Mystic  Avenue  (Route  38)  at  Revolution  Drive; 

•  Grand  Union  Boulevard  at  Foley  Street; 

•  Grand  Union  Boulevard  at  Revolution  Drive;  | 

•  Fellsway  (Route  28)  at  Grand  Union  Boulevard;  and 

•  Fellsway  (Route  28)  at  Middlesex  Avenue.  ; 


The  Proponent  should  commit  to  a  new  Trafficware  Synchro  Green  adaptive  signal 
control  system  incorporating  all  of  the  above  intersections,  with  new  signal  controllers,  video 
detection,  communications  equipment  and  connections,  adaptive  software  and  licenses,  Flux 
video  system,  and  all  other  equipment  and  services  necessary  to  foil  integrate  these  locations  into 
the  existing  MassDOT  cloud  service  and  Trafficware  Synchro  Green  adaptive  system.  The  work . 
should  be  coordinated  with  the  existing  signal  equipment  distributor  to  insure  a  folly  compatible 
and  functional  operating  system.  The  Proponent  should  also  commit  to  two  years  of  continued 
cloud  service  to  the  existing  MassDOT  server  account  The  FEIR  should  include  capacity 
analyses  for  Build  with  mitigation  conditions  to  reflect  the  implementation  of  the  adaptive  traffic 
control  system  at  these  intersections.  ' 
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The  DEIR  indicates  this  project  is  being  developed  to  promote  alternate  travel  means 
such  as  walking,  bicycling,  and  public  transportation  over  driving.  With  this  reasoning  and  in 
light  of  the  vehicular  capacity  issues  present  in  the  nearby  area,  MassDOT  is  supportive  of  a 
mitigation  program  primarily  focused  on  alternative  modes  of  transportation.  Accordingly,  the 
Proponent  should  examine  and  incorporate  safely  elements  of  recently-completed  RSAs  in  the 
study  area  as  they  pertain  to  pedestrian,  bicycle,  and  transit  usage  as  part  of  the  FEIR. 


1.7 


Conceptual  Plans 


Any  proposed  mitigation  within  the  state  highway  layout  and  all  internal  site  circulation 
must  be  consistent  with  a  Complete  Streets  design  approach  that  provides  adequate  and  safe 
accommodations  for  all  roadway  users,  including  pedestrians,  bicyclists,  and  public  transit  riders. 
Guidance  on  Complete  Streets  design  is  included  in  the  MassDOT  Project  Development  and 
Design  Guide.  Where  these  criteria  cannot  be  met,  the  Proponent  should  provide  justification, 
and  should  work  with  the  MassDOT  Highway  Division  to  obtain  a  design  waiver. 
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Pedestrian  Access 

The  DEIR  includes  an  evaluation  of  the  sidewalk  system  in  the  vicinity  of  the  project  site 
that  describes  the  existing  infrastructure.  The  existing  sidewalk  network  currently  provides 
connectivity  to  the  surrounding  neighborhood  of  East  Somerville,  Ten  Hills,  the  Stop  &  Shop 
retail  plaza,  Foss  Park  and  the  Winter  Hills  area.  The  Proponent  is  proposing  new  sidewalks  on 
site  that  would  connect  to  the  existing  network,  the  overall  Assembly  Row  development  project, 
and  the  MBTA  Orange  Line  Station.  The  interna!  connection  would  provide  for  wide  sidewalks 
with  street  furniture  that  would  accommodate  projected  pedestrian  traffic  and  encourage  walking 
between  the  different  uses  on  site.  However,  the  DEIR  did  not  adequately  address  whether  the 
existing  sidewalk  infrastructure  conditions,  the  width  of  some  segments,  the  circuitous  routes 
that  connect  to  the  nearby  neighborhood  would  provide  the  level  of  experience  that  would 
encourage  mode  shift  We  have  noted  several  areas  where  the  sidewalks  need  some  repairs,  the 
crossings  need  new  markings  and  may  not  be  ADA  compliant  and  lighting  and  directional  signs 
could  be  improved.  The  FEIR  should  provide  an  update  to  the  proposed  pedestrian 
improvements  with  a  particular  focus  on  addressing  the  quality  and  condition  of  those  facilities. 
The  FEIR  should  complete  this  analysis  and  include  a  commitment  to  improvements  in  any  areas 
that  are  structurally  deficient  or  not  meeting  current  codes  for  accessibility. 


Bicycle  Access 


The  DEIR  also  include  a  limited  evaluation  of  the  bicycle  infrastructure  on  the  project 
site.  The  evaluation  simply  notes  that  the  streets  within  and  around  the  Assembly  Row 
development  contain  ample  bike  accommodations  and  describes  tile  availability  of  a  nearby  bike 
share  program.  The  FEIR  should  include  a  detailed  inventory  of  the  off-site  bicycle  network 
within  the  study  area  to  include  bikeway  types,  bikeway  widths,  and  planned  bicycle  facilities. 
The  Proponent  should  identify  the  likely  travel  routes  for  bicyclists  to  access  the  site.  The  FEIR 
should  reevaluate  these  routes  based  on  the  origin-destination  of  potential  employees  and 
residents.  Based  on- this  analysis,  the  Proponent  should  identify  and  propose  improvements  that 
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would  encourage  bicycle  travel  to  and  from  the  site.  Similarly  for  pedestrian  access,  the 
Proponent  should  work  closely  with  MassDOT  and  the  City  of  Somerville  to  provide  a  seamless 
connection  between  the  existing  and  planned  bicycle  facilities  in  the  study  area. 


1.10 


Public  Transportation 

MBTA  bus  routes  89, 90, 92, 95,  and  101  operate  within  0.5  miles  of  the  project  site, 
with  routes  90, 92,  and  95  serving  the  project  site  directly  with  stops  on  Mystic  Avenue  and 
Grand  Union  Boulevard.  Assembly  Station,  which  serves  the  MBTA’s  Orange  Line,  is  situated 
less  than  1 ,000  feet  of  the  project  site.  To  measure  project-related  impacts  on  the  operations  of 
these  services,  the  DEIR  includes  both  a  line  haul  analysis  to  consider  impacts  along  the  full 
length  of  the  Orange  Line  and  affected  MBTA  bus  routes  as  well  as  a  station-level  analysis  to 
consider  impacts  at  Assembly  Station.  Planned  reductions  in  Orange  Line  headways  from  six 
minutes  to  4.5  minutes,  to  be  implemented  by  2022,  were  incorporated  into  the  line  haul 
analysis. 


The  line  haul  analysis  was  carried  out  to  find  whether  the  addition  of  future  No-Build  and 
Build  trips  will  exceed  the  Orange  Line’s  policy  capacity  as  defined  by  the  MBTA’s  Service 
Delivery  Policy,  which  measures  acceptable  levels  of  crowding  on  transit  vehicles  by  mode  and 
period,  in  any  daily  half-hour  period.  According  to  the  analysis,  two  additional  30-minute 
periods  in  the  southbound  direction  (between  9-10  AM)  and  two  additional  30-minute  periods  in 
the  northbound  direction  on  the  Orange  Line  (between  6:30-7:30  PM)  would  exceed  the 
MBTA’s  policy  capacity  compared  to  2024  No-Build  conditions.  The  Proponent  does  not 
propose  any  mitigation  for  transit-related  impacts  generated  by  the  project,  stating  that  the 
reduced  policy  capacity  outside  peak  periods  is  due  to1  both  a  reduced  acceptable  maximum 
passenger  load  per  vehicle  as  well  as  reduced  service  frequency,  and  therefore  does  not  reflect 
the  true  capacity  of  Orange  Line  service. 


The  line  haul  analysis  also  shows  that  trips  on  MBTA  bus  routes  remain  below  policy 
capacity  during  weekdays.  The  station-level  analysis  for  Assembly  Station  shows  that  its 
platform  area  is  projected  to  operate  at  LOS  B  with  demand  at  the  most  constrained  locations 
cleared  in  an  adequate  amount  of  time. 

MassDOT  raises  several  concerns  with  the  justification  used  by  the  Proponent  to  not 
propose  any  transit  mitigation  for  the  project.  The  MBTA’s  Service  Delivery  Policy  should  not 
be  viewed  as  a  standard  by  which  a  desirable  transit  service  can  be  tendered  but  rather  as  a 
maximum  level  of  constraint  which  can  be  imposed  upon  a  passenger.  Given  the  importance  of 
multimodal  travel  to  access  the  project  site,  as  stressed  by  the  Proponent  in  the  DEIR  and 
demonstrated  by  recent  planning  efforts  and  transportation  improvements  in  the  area,  methods  to 
enhance  transit  service  to  the  site  by  improving  passenger  comfort  and  trip  reliability  are  critical 
to  ensuring  that  traffic  operations  do  not  deteriorate  further.  Therefore,  the  FE1R  should  include 
appropriate  transit  mitigation  with  the  corresponding  analysis  to  ensure  that  Future  Build 
conditions  maintain  or  improve  policy  capacity. 
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The  Proponent  must  consult  with  MassDOT,  the  MBTA  Service  Planning  Department, 
and  the  City  of  Somerville  in  exploration  of  appropriate  mitigation  measures  to  enhance  transit 
service  to  the  site.  We  encourage  the  Proponent  to  consult  the  Section  61  Findings  for  the  Wynn 
Boston  Harbor  project  (EEA  #15060)  (now  referred  to  as  Encore  Boston  Harbor)  in  considering 
transit  mitigation  for  this  project 

Parking 

The  project  will  include  provision  for  1,695  parking  spaces.  The  DEIR  discusses  the 
potential  for  a  shared  parking  arrangement  between  the  office/lab  and  residential  uses,  although 
no  commitment  is  made  to  this  type  of  arrangement  The  FEIR  should  include  a  summary  of 
parking  need  and  supply  for  comparable  facilities  based  on  multiple  data  sources.  It  should  also 
determine  the  number  of  parking  spaces  occupied  at  various  rimes  of  the  day  and  identify  the 
periods  of  peak  use.  This  analysis  was  requested  as  part  of  MassDOT’ s  EENF  response  letter  but 
was  not  carried  out  in  the  DEIR. 

The  Lower  Mystic  Regional  Working  Group  study  included  analysis  which  showed  how 
limiting  parking  at  new  developments  is  associated  with  decreased  automobile  usage  to  access 
development  sites.  Given  the  capacity  limitations  on  the  study  area’s  roadway  network,  the 
Proponent  is  strongly  encouraged  to  investigate  reducing  on-site  parking,  particularly  in 
coordination  with  mitigation  measures  to  increase  pedestrian,  bicycle,  and  transit  access  to  the 
site.  A  commitment  by  the  Proponent  to  a  shared  parking  arrangement  with  neighboring 
properties  is  highly  recommended.  The  Proponent  should  consult  with  MassDOT,  the  MBTA 
Service  Planning  Department,  and  the  City  of  Somerville  on  proposed  commitments  to  on-site 
parking  reductions  prior  to  Submission  of  the  FEIR. 

i 

Transportation  Demand  Management  (TDM) 

The  DEIR  includes  a  “Mobility  Management  Plan”  which  outlines  a  comprehensive 
TDM  program  for  the  project  site.  The  Proponent  will  implement  the  following  measures  aimed 
at  reducing  site  trip  generation: 

•  Involvement  in  the  Assembly  Square  Transportation  Management  Association; 

•  Assignment  of  an  on-site  TDM  coordinator  to  oversee  all  TDM  programs  for  each 
building; 

•  Assistance  to  site  employees  and  residents  with  ride~matching  and  transportation 
planning; 

•  Dissemination  of  information  on  alternate  modes  of  transportation  and  development  of 
transportation-related  marketing  and  education  materials; 

•  Hosting  of  an  annual  mobility  management  educational  meeting  for  tenants  and  their 
employees; 

•  Development  and  maintenance  of  information  pertaining  to  pedestrian  and  bicycle  access 
to  and  from  the  project  site; 

•  Distribution  of  transit  maps  and  passes; 
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•  Requirement  of  tenant  registration  with  the  MassRJDES  Emergency  Ride  Home 
program; 

•  Provision  of  secured,  covered  bicycle  storage  Within  each  building; 

•  Provision  of  bicycle  racks  at  locations  near  various  buildings  within  the  overall 

development;  } 

•  Changing  rooms  and  shower  facilities  for  bicycle  and  pedestrian  commuters; 

•  Consultation  with  Blue  Bikes  to  locate  a  bike- share  facility  at  the  project  site; 

•  Preferential  catpool  and  vanpool  parking; 

•  Sponsored  vanpools  and  subsidized  expenses;  j 

•  Consideration  of  preferential  parking  for  low-emission  fuel-efficient  vehicles  and/or 
electric  vehicle  charging  stations  within  parking  areas; 

•  Promotional  events  for  transit  riders,  bicyclists,  and  pedestrians;  and 

•  Consultation  with  a  car-sharing  service,  such  as  Zipcar,  to  provide  vehicles. 

Tenants  with  more  than  50  employees  will  be  required  to  submit  their  own  Mobility 
Management  Plan. 

Given  the  phased  nature  of  the  development,  TDM  measures  will  be  expected  to  be 
implemented  as  different  uses  become  active  rather  than  at  full  occupancy  of  the  site.  The 
phasing  program  should  be  clearly  defined  as  part  of  the  TDM  program 


1.13 


The  Proponent  should  further  work  toward  identifying  the  details  of  these  measures  as 
well  as  developing  additional  programs.  The  Proponent  should  consult  with  MassRIDES,  the 
Commonwealth’s  Travel  Options  provider,  to  help  implement  the  TDM  program.  Furthermore, 
the  Proponent  should  actively  support  the  creation  and  operations  of  the  Assembly  Square 
Transportation  Management  Association,  We  encourage  the  Proponent  to  more  strongly  consider 
measures  such  as  provision  of  subsidized  transit  passes  or  subsidies  to  visitors  accessing  the  site 
by  walking  or  bicycling,  promotion  of  real-time,  transit  information  to  on-site  employees,  and  a 
commitment  to  preferential  parking  for  low-emission  and  electric  vehicles. 


1.14 


Transportation  Monitoring  Program 


The  Proponent  will  be  required  to  conduct  an  annual  traffic  monitoring  program  for  a 
period  of  five  years,  beginning  six  months  after  occupancy  of  the  Full-Build  project.  It  would 
include: 


•  Simultaneous  automatic  traffic  recorder  (ATR)  counts  at  each  site  driveway  for  a 
continuous  24-hour  period  on  a  typical  weekday; 

•  Travel  survey  of  employees  and  patrons  at  the  site  (to  be  administered  by  the 
transportation  coordinator); 

•  Weekday  AM  and  PM  turning  movement  counts  (TMCs)  and  operations  analysis  at 
mitigated  intersections,  including  those  involving  site  driveways;  and 

i 

•  Transit  rideiship  counts. 
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The  goals  of  the  monitoring  program  will  he  to  evaluate  the  assumptions  made  in  die 
DEIR  and  the  adequacy  of  the  mitigation  measures,  os  well  as  to  determine  the  effectiveness  of 
the  TDM  program. 


Given  the  phased  nature  of  the  development,  the  travel  survey  component  of  the 
monitoring  program,  which  should  include  solicitation  of  multimodal  mode  shares  to  the  project 
site,  should  commence  following  completion  of  the  first  phase  of  development  The  phasing 
program  should  be  clearly  defined  as  part  of  the  Transportation  Monitoring  Program.  - 


1.16 


The  Proponent  should  continue  consultation  with  appropriate  MassDOT  units,  including 
PPDU,  Traffic  Operations,  and  the  District  4  Office,  as  well  as  the  MBTA  Service  Planning 
Department  The  Proponent  must  seek  resolution  of  the  above  issues  with  MassDOT  prior  to  the 
filing  of  the  FEIR.  If  you  have  any  questions  regarding  these  comments,  please  contact  me  at 
(857)  368-8862  or  Michael  Clark  at  (857)  368-8867. 


Czepiga,  Page  (EEA) 


From: 


Clark,  Michael  (DOT) 


Sent: 

To: 

Cc: 


Friday,  July  27,  2018  9:23  AM 


V#  w  ■ 

Subject: 


Czepiga,  Page  (EEA) 
Lucien,  Lionel  (DOT) 


XMBLY  -  background  growth  addendum  from  MassDOT 


Hi  Page, 


The  language  below  can  replace  the  current  language  we  have  in  the  Background  Growth  section  of  the  XMBLY  DEIR 
response  letter: 

Trip  generation  assumptions  from  the  nearby  Assembly  Edge,  full  build-out  of  the  Assembly  Row  development,  and 
Encore  Boston  Harbor  projects  were  incorporated  into  future  year  No-Build  and  Build  traffic  volumes,  along  with  an 
annual  growth  factor  of  one  percent.  A  2024  Build  year  is  used  for  analysis,  although  a  ten-year  planning  horizon  was 
requested  in  the  EENF.  Given  the  phasing  under  consideration  for  the  project,  the  Proponent  should  clarify  whether 
using  a  seven-year  planning  horizon  will  capture  all  phases  of  development.  If  justification  cannot  be  provided,  a  ten- 
year  planning  horizon  should  be  used  in  the  FEIR. 


Thanks, 

Michael 


Michael  Clark 

Office  of  Transportation  Planning  -  Massachusetts  Department  of  Transportation 

10  Park  Plaza,  Suite  #4150,  Boston,  MA  02116 

Phone:  857-368-8867 

Email:  Michaei.Clark@state.ma. us 


1 


Letter  2 


Charles  I).  Baker 

Governor 

Karyn  E.  Polito 
Lt.  Governor 


COMMONWEALTH  OF  MASSACHUSETTS 
EXECUTIVE  OFFICE  OF 
ENERGY  AND  ENVIRONMENTAL  AFFAIRS 

DEPARTMENT  OF  ENERGY  RESOURCES 
100  CAMBRIDGE  ST..  SUITE  1020 
BOSTON,  MA  021 14 
Telephone:  617-626-7300 

Facsimile:  617-727-0030 

•  - 

Matthew  A.  Beaton 

Secretary 

Judith  F.  Judson 
Commissioner 


21  July  201 8 


Matthew  Beaton,  Secretary 

Executive  Office  of  Energy  &  Environmental  Affairs 
100  Cambridge  Street 
Boston,  Massachusetts  02114 
Attn:  MEPA  Unit 

RE:  XMBLY,  Somerville,  Massachusetts  EEA  #1 5595 

Cc:  Maggie  McCarey,  Energy  Efficiency  Director,  Department  of  Energy  Resources 

Judith  Judson,  Commissioner,  Department  of  Energy  Resources 

Dear  Secretary  Beaton: 

We’ve  reviewed  the  Draft  Environmental  Impact  Report  (DEIRJ  for  the  above-referenced 
project.  The  project  consists  of  two  multifamily  buildings  (681  units  total,  two  buildings)  and 
780,000  sf  of  office.  Key  Findings  are  as  follows: 


•  The  currently-proposed  mitigation  reduces  emissions  20% 
from  reference.  This  is  achieved  with  HVAC  and  lighting 
improvements. 

•  Emission  reduction  could  be  increased  to  50%.  This  could 
be  done  with:  Passivehouse  for  multi  family;  avoiding 
envelope  tradeoffs  currently  being  contemplated  for  the 
office:  and  inclusion  of  CMP,  PV,  and  dedicated  outside  air 
systems  (DOAS).  Details  are  described  herein. 

The  submission  includes  an  exemplary  array  of  scenarios  which 
systematically  explore  architectural  and  HVAC  choices  which  effect 
GHG  emissions.  This  office  looks  forward  to  working  with  the 
proponent  through  this  DEIR  and  future  phases. 


No 

CHGIMwIlon 


CU MINT  PROJECT 


POTtHBAt  PROJECT 


SO*- 


GHG  Elimination 
Progress 


* 
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Pathway  to  49%  Reduction  in  Emissions 

The  project  is  currently  committing  to  an  array  of  lighting  and  HVAC  system  improvements 
which  deliver  a  project  with  emissions  20%  lower  than  reference.  It  appears  the  project  can 
increase  this  by  about  a  factor  of  about  2.5,  which  would  eliminate  about  half  of  the  emissions, 
using  the  following  strategies: 

•  Avoiding  envelope  trade-offs  in  the  office  buildings  and  using  dedicated  outside  air 
systems  (DOAS)  would  improve  emission  reduction  to  27%; 

•  Achieving  Passivehouse  for  the  multifamily  buildings  (Block  23  and  25)  would  improve 
emission  reduction  to  37%. 

•  Incorporating  PV  and  CHP  would  improve  reduction  to  49%. 

The  figure  below  illustrates  the  above: 


Current  DOAS  &  Avoid 

Mitigation  Tradeoffs  Passive  CHP*PV 


(Note  that  the  project  would  achieve  about  an  8%  GHG  emission  improvement  over  reference  due  to  meeting 
Stretch  Code  requirements,  as  shown  in  the  illustration.) 

Envelope  Performance  &  Tradeoffs 

The  office  buildings  are  using  a  vertical  building  envelope  that  is  about  20%  lower-performing 
than  code-required  performance.  This  is  primarily  due  to  using  curtain  w-all  and  spandrel 
construction  which  is  significantly  lower-performing  than  framed  and  insulated  wall.  Note  that 
the  proponent  is  using  improved  windows.  However,  in  this  case,  improved  windows  only 
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reverse  the  effect  of  spandrel  construction  a  very  small  amount.  Even  counting  improved 
windows,  the  office  vertical  envelope  remains  about  20%  lower-performing  than  code 
requirements.  Lighting  and  IIVAC  improvements  are  required  to  compensate. 

The  practical  effect  of  this  “trade-off  ’  approach  is  that  a  permanent,  fixed  asset  (the  envelope)  is 
being  swapped  for  less-permanent  equipment  (lighting  and  HVAC).  Resilience  is  impacted 
whenever  fixed  assets,  with  no  moving  parts,  are  swapped  with  less  durable  fixtures  having 
much  shorter  design  lives. 

The  DOER  recommends  against  trading-off  durable  envelope  asset  for  short-life  equipment  and 
lighting. 


Passivehouse 

The  proponent  was  responsive  to  include  an  analysis  of  Passivehouse.  Passivehouse  would  cost 
less  to  own  and  operate,  when  you  consider  financing. 

Usina  cost  premium  data  from  a  NYSERDA  study  for  urban  tower  passivehouse  ($8.88/sf),  it  s 
estimated  that  Passivehouse  would  cost  the  unit  owners  37%  less  to  own  and  operate  when  you 
consider  typical  mortgage  financing. 

As  shown  in  the  illustration  below,  the  average  multifamily  unit1  built  to  Code  costs  about 
SI. 700  per  year  for  electric  and  gas  utilities.  In  contrast,  a  Passivehouse  unit  costs  about  $1,100 
per  year  (about  S850  for  utilities  and  $250  to  finance  the  Passivehouse  improvements). 


y  i 

37%  lower  i 

cost 

. 1 

■  Utilities 

Finance  Passivehouse 


Code 


Passivehouse 


Based  on: 

-  5%  cost  of  financing,  30 
year  term 

-  S8.88/sf  Passivehouse 
premium  cost  per 
NYSERDA 

-  Value  of  MassSave  & 
MCEC  incentives  plus 
Alternative  Energy  Credits 

-SI.  I /therm;  S0.21/kWhr 


The  above  does  not  consider  tax  implications  which  would  further  improve  affordability. 
Passivehouse  converts  a  utility  liability  into  a  tax-advantaged  asset. 


1  From  the  DEIR:  total  MF  area:  482,500  sf;  total  units:  489;  average  unit  size:  987  sf/unit 
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if  the  units  are  planned  to  be  rental  units,  rather  than  sold  for  condominiums,  various  models 
exist  for  the  building  owner  to  profit  which  address  “split  incentive’*.  For  example,  the  building 
owner  charges  rental  rates  that  include  space  condition  (heating,  cooling,  and  hot  water,  for 
example),  benchmarking  the  rental  premium  to  Code-built  apartment  performance.  In  turn,  the 
owner  would  actually  be  paying  only  a  fraction  of  this  premium,  resulting  in  profit. 

Passivehouse  also  provides  other  attractive  benefits  to  future  tenants  or  buyers,  including: 

•  Noise  reduction 

•  Indoor  air  quality  improvements 

•  Comfort  improvements 

•  Higher  quality  doors  and  windows 

Passivehouse  would  also  greatly  improve  resiliency  as  Passivehouse  units  can  stay  warm  (or 
cool,  in  summer)  for  extended  periods  even  with  toss  of  active  space  conditioning  equipment. 

Passivehouse  -  Incentives 

Passivehouse  multifamily  would  potentially  qualify  for  up  to  about  $2.4M  in  financial  benefits, 
as  follows: 


•  Alternative  Energy  Credits,  value  of  up  to  approximately  $  l  .5M, 

•  MassSave  performance-based  utility  incentives  for  low-rise  multi  family:  up  to  S0.6M 

•  Massachusetts  Clean  Energy  Center  (MCEC)  grants:  up  to  $0.3M. 

Rooftop  Solar  PV 

The  proponent  included  a  thorough  analysis  of  solar  PV,  estimating  about  300  kW  of  PV  would 
be  feasible.  We  recommend  this  be  included  in  the  project. 

CHP 

There  appears  to  be  an  error  in  the  CHP  analysis.  We  would  estimate  a  GHG  reduction  of  about 
600  tpy  using  the  same  sized  system. 

Recommendations  for  FEIR 


Recommendations  are  as  follows 


1.  Vertical  envelope  tradeoffs  should  be  avoided  in  the  office  buildings.  We  recommend 
using  at  least  code-required  performance  for  all  envelopes  to  avoid  swapping  fixed, 
durable  asset  with  less  permanent  equipment  and  lighting. 


2.1 
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2.  Reevaluate  Passivehouse  cost  analyses  to  include  MCEC,  AECs,  and  utility  incentives.  If 
project  will  be  rentals,  investigate  leasing  strategy  which  can  profit  from  reduced  utility 
costs  described  above. 


2.2 


3.  Include  building  roof  plans  showing  location  of  planned  solar  and  location  of  roof  HVAC 
equipment  and  other  appurtenances.  Indicate  on  the  plans  the  code-required  extent  of 
solar  readiness.  Map  out  maximum  area  available  for  solar. 


2.3 


4.  Section  C406.1  of  the  building  code  specifies  that  2  out  of  a  list  of  6  measures  be 
included  in  a  code  building.  The  proponent  should  clarify  which  2  measures  are  being 
chosen,  and  incorporate  those  values  into  their  “baseline  case"  model. 


2.4 


5.  Reexamine  CHP  analyses  with  the  DOER. 


2.5 


Sincerely, 


Paul  F.  Ormond,  P.E 

Energy  Efficiency  Engineer 

Massachusetts  Department  of  Energy  Resources 


I 
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Letter  3 


Massachusetts  Water  Resources  Authority 

Charlestown  Navy  Yard 
100  First  Avenue,  Building  39 
Boston,  MA  02129 


Frederick  A.  Laskey 
Executive  Director 


: 

July  20, 2018 

Matthew  A.  Beaton,  Secretary 

Executive  Office  of  Energy  and  Environmental  Affairs 

1 00  Cambridge  St,  Suite  900 

Attn:  MEPA  Office,  Page  Czepiga 

Boston,  MA  02114 

Subject:  EOEEA  #  1 5595  -  Environmental  Impact  Report 

Xmbly,  Somerville,  MA 

Dear  Secretary  Beaton, 

The  Massachusetts  Water  Resources  Authority  (MWRA)  appreciates  the  opportunity  to 
comment  on  the  Draft  Environmental  Impact  Report  (DEIR)  submitted  by  CDNV  Assembly  (the 
“Proponent”)  for  Xmbly  (the  “Project”)  in  Somerville,  Massachusetts.  The  Project  is  located  at  5 
Middlesex  Ave  in  Somerville  (the  “Project  Site”)  and  is  bounded  by  Foley  Street,  Middlesex 
Avenue,  Revolution  Drive,  and  Grand  Union  Boulevard.  The  Project  consists  of  the 
redevelopment  of  the  approximately  408,643  square  foot  (sf)  Project  Site  with  five  buildings  and 
approximately  1.5  million  sf  of  pedestrian  and  transit-oriented,  mixed-use  development 

MWRA  previously  commented  on  the  Project’s  Environmental  Notification  Form  in 
November,  2016.  MWRA’s  comments  on  the  Project’s  DEIR  continue  to  relate  to  Stormwater 
Management,  Wastewater  issues  emphasizing  the  need  for  Infiltration/Inflow  (I/I)  Removal, 
Discharge  Permitting  from  the  Toxic  Reduction  and  Control  (TRAC)  Department,  and  MWRA 
Enabling  Statute  Section  8(m)  permitting. 

Stormwater  Management 

In  its  comments  on  the  Project’s  ENF  and  as  referenced  in  the  Secretary’s  Certificate  on 
the  ENF,  MWRA  stated  that  the  Proponent  should  confirm  that  all  stormwater  generated  on  the 
Project  site  will  be  conveyed  to  the  City  of  Somerville’s  72-inch  storm  drain  outfall  to  the  Mystic 
River  at  Draw  7  Park.  MWRA  requested  that  the  Project’s  stormwater  not  be  directed  to  storm 
drains  in  Mystic  Avenue  or  Middlesex  Avenue,  which  convey  flows  to  MWRA’s  84-inch 
Somerville-Marginal  Conduit.  The  Somerville-Marginal  Conduit  conveys  treated  combined 
sewer  overflow  (CSO)  from  MWRA’s  Somerville-Marginal  CSO  facility  and  separate 
stormwater  from  nearby  areas  of  Somerville  to  the  Mystic  River. 


Telephone:  (617)  242-6G0O 
Fax:  (617)  768-4899 
TTY:  (617)  788-4971 


The  DEIR  states  that,  “The  Project,  under  proposed  conditions,  maintains  the  existing 
hydrologic  conditions  and  corresponding  drainage  sub-watersheds.  The  eastern  half  of  the  site 
will  convey  stormwater  runoff  to  the  72-inch  outfall  and  the  western  half  of  the  site  will  convey 
stormwater  runoff  to  the  84-inch  outfall  (MWRA's  Somerville-Marginal  Conduit).*'  The  DEIR’s 
Figure  6.1  and  Figure  6.2  show  the  existing  and  proposed  drainage  boundaries,  respectively. 
While  the  Project  proposes  to  moderately  shift  the  boundary  separating  the  areas  draining  in  the 
two  directions,  the  acreages  of  these  areas  do  not  change  substantially. 

Both  the  72-inch  outfall  and  the  Somerville-Marginal  Conduit  discharge  to  tidal  water 
downstream  of  the  Amelia  Earhart  Dam,  while  the  Somerville-Marginal  Conduit  also  discharges 
to  the  Mystic  River  Basin  during  higher  tide.  The  Somerville  Marginal  Conduit  is  physically  and 
hydraulically  connected  to  MWRA's  CSO  treatment  facility  and  to  upstream  MWRA  and  City  of 
Somerville  combined  sewers  whose  hydraulic  performance  can  be  compromised  by  high  flows  in 
the  Somerville  Marginal  Conduit,  especially  during  higher  tides.  Removing  stormwater  flows 
from  the  Somerville-Marginal  Conduit  has  the  potential  benefits  of  improving  CSO  discharge 
performance,  lessening  the  risk  of  backwater  impacts  on  upstream  sewer  systems,  and  relocating 
some  stormwater  discharge  from  the  Mystic  Basin  to  tidal  water. 

The  DEIR  states  that  the  Project  will  reduce  impervious  area  and  increase  the  amount  of 
pervious  area,  thus  reducing  stormwater  runoff  from  the  Project  site.  MWRA  requests  that  the 
Proponent  investigate  maximizing  the  volume  of  stormwater  that  will  drain  to  the  City's  72-inch 
outfall,  notwithstanding  the  limits  of  the  original  Assembly  Row  and  contiguous  drainage  areas 
for  which  the  72-inch  outfall  was  designed.  It  may  not  be  feasible,  or  may  be  difficult,  to  drain 
lower  ground  areas  adjacent  to  Mystic  Avenue  (Block  24  and  Block  26)  toward  Grand  Boulevard 
and  Foley  Street  Plan  sheets  C-4  (Grading  and  Drainage  Plan)  and  C-5  (Utilities  Plan)  in  the 
DBIR's  Appendix  E  show  that  it  may  be  feasible  to  connect  a  proposed  drain  line  serving  Block 
21,  Block  25  and  surrounding  areas  to  the  Foley  Street  drain  that  conveys  flows  toward  Grand 
Boulevard  and  the  72-inch  outfall,  instead  of  directing  these  stormwater  flows  toward  the 
Somerville-Marginal  Conduit.  Maximizing  flows  to  the  72-inch  outfall  will  depend  upon 
available  hydraulic  capacity  in  the  storm  drains  leading  to  the  outfall,  as  well  as  the  capacity  of 
the  outfall  itself. 

Wastewater 

The  DEIR  states  that,  “The  Project  will  increase  wastewater  flows  to  the  MWRA 
interceptor  sewer."  Figure  6.3  tabulates  proposed  land  use  areas  and  estimated  wastewater  flow 
rates.  This  figure  shows  an  updated  total  new  wastewater  flow  estimate  of  155,840  gallons  per 
day  (gpd),  an  increase  of  143,690  gpd  over  the  existing  wastewater  flow  generated  on  the  Project 
site. 

Comments  on  the  ENF  from  DEP  and  MWRA  referenced  the  requirement  that  the 
Project’s  new  wastewater  flow  be  offset  with  infiltration/inflow  (I/I)  removal  in  compliance  with 
DEP  regulations  and  The  City  of  Somerville  I/I  policy,  in  part  to  avoid  increasing  CSO  to 
MWRA's  Somerville-Marginal  treatment  facility  and  the  Mystic  River.  Section  6.2.3  of  the 


DEIR  states,  “The  City  of  Somerville  requires  Inflow  and  Infiltration  (“I/I”)  improvements  for 
developments  with  greater  than  2,000  GPD  of  sewer  flow.  The  policy  requires  the  proponent  to 
remove  or  cause  the  removal  of  a  minimum  of  four  (4)  gallons  of  I/I  flow  for  each  gallon  of  new 
wastewater  generated.”  Accordingly,  Figure  6.3  shows  a  “Required  VI  4:1  Mitigation”  of 
574,760  gpd,  four  times  the  wastewater  flow  increase  noted  above.  Section  6.2.3  further  states, 
“Alternatively,  the  City  has  created  a  mitigation  fund  which  provides  developers  the  option  to 
contribute  to  the  fund  in  lieu  of  performing  infrastructure  improvements.  The  Proponent  will 
work  closely  with  the  City  to  determine  the  I/I  mitigation  for  the  Project  through  the  (City’s) 
PUD  and  Special  Permit  Processes.” 


The  Project’s  estimated  increase  in  wastewater  flow  and  the  required  mitigation  are 
substantial,  and  the  new  flow  can  significantly  impact  sewer  system  performance  if  not  directly 
and  purposefully  offset.  The  Project’s  wastewater  will  enter  the  City’s  and  MWRA’s  sewers  that 
are  already  subject  to  storm-related  surcharging  and  overflows  due  to  high  volumes  of 
stormwater  entering  the  combined  sewer  system.  Whether  the  Proponent  performs  sewer  system 
improvements  or  contributes  to  the  City’s  I/I  mitigation  fund,  specific  sewer  system 
improvements  should  be  identified  and  implemented  to  ensure  compliant  offset  of  this  Project’s 
new  wastewater  flow  as  each  Project  phase  is  occupied. 


3.2 


TRAC  Discharge  Permitting 

MWRA  prohibits  the  discharge  of  groundwater  to  its  sanitary  sewer  system,  pursuant  to 
360  C.M.R.  10.023(1)  except  in  a  combined  sewer  area  when  permitted  by  the  Authority  and  the 
municipality.  Because  the  Project  Site  has  access  to  separate  storm  drains  the  discharge  of 
groundwater  to  the  sanitary  sewer  system  associated  with  the  Project  is  prohibited. 

An  MWRA  Sewer  Use  Discharge  Permit  is  required  prior  to  discharging  any  laboratory 
wastewater,  and/or  photoprocessing  wastewater  into  the  MWRA  sanitary  sewer  system. 
Additionally,  an  MWRA  Sewer  Use  Discharge  Permit  is  required  prior  to  discharging 
wastewater  from  laundry  operations  into  the  MWRA  sanitary  sewer  system.  For  assistance  in 
obtaining  applications  for  these  permits,  the  Proponent  should  contact  Ken  Cunningham, 
Industrial  Coordinator,  in  the  MWRA  TRAC  Department  at  1  (617)  305-5623. 

Any  gas/oil  separators  in  parking  garages  associated  with  the  project  must  comply  with 
360  C.M.R.  10.016,  and  the  regulations  of  the  Board  of  State  Examiners  of  Plumbers  and  Gas 
Fitters,  24S  C.M.R.  2.00  (State  Plumbing  Code).  The  installation  of  the  proposed  gas/oil 
separators  will  require  MWRA  approval  and  may  not  be  back  filled  until  inspected  and  approved 
by  the  MWRA  and  the  Local  Plumbing  Inspector.  For  assistance  in  obtaining ‘an  inspection,  the 
Proponent  should  contact  Dennis  Capraro,  Source  Coordinator  at  1  (617)  305-5620. 


Section  8(mf  Permitting 

Section  8(m)  of  Chapter  372  of  the  Acts  of  1984,  MWRA’s  Enabling  Legislation,  allows 
the  MWRA  to  issue  permits  to  build,  construct,  excavate,  or  cross  within  or  near  an  easement  or 
other  property  interest  held  by  the  MWRA,  with  the  goal  of  protecting  Authority-owned 
infrastructure.  In  previous  comments  on  the  ENF,  MWRA  stated  that  the  project  may  require  an 


8(m)  permit  due  to  the  proximity  of  Section  86  located  within  Mystic  Avenue  and  Middlesex 
Avenue  and  MWRA’s  SomerviMe-Medford  Branch  Sewer  in  Mystic  Avenue.  There  is  no 
reference  or  response  in  the  DEIR  to  these  comments  regarding  the  potential  need  for  a  MWRA 
8(m)  permit  The  Proponent  should  coordinate  with  Mr.  Ralph  Francesconi  in  the  Water 
Operations  Permitting  Group  at  (61 7)  305*5827  for  assistance  in  this  process. 

On  behalf  of  the  MWRA,  thank  you  for  the  opportunity  to  provide  comments  on  this 
Project  Please  do  not  hesitate  to  contact  me  at  1  (617)  788-4958  with  any  questions  or  concerns. 


Bethany  Card 
Director 

Environmental  and  Regulatory  Affairs 


Cc:  Kevin  Brander,  MassDEP 

Holly  Johnson,  MassDEP 
John  D.  Viola,  MassDEP 

Brad  Rawson,  Director,  Transportation  &  Infrastructure,  Somerville  Mayor's  Office  of 
Strategic  Planning  &  Community  Development 
William  T.  Gage,  Somerville  Redevelopment  Authority 
Richard  E.  Raiche,  Director  of  Engineering,  City  of  Somerville 
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Matthew  A.  Beaton,  Secretary 
Executive  Office  of  Energy  &  Environmental  Affairs 
Attention:  MEPA  Office  -  Page  Czepiga,  MEPA  #15595 
100  Cambridge  Street,  Suite  900 
Boston,  MA  02114 

RE:  XMBLY,  MEPA  #15595,  Draft  Environmental  Impact  Report 
Dear  Secretary  Beaton: 

The  Metropolitan  Area  Planning  Council  (MA.PC)  regularly  reviews  proposals  deemed  to  have 
regional  impacts.  The  Council  reviews  proposed  Projects  for  consistency  with  MetroFutiire ,  the 
regional  policy  plan  for  the  Boston  metropolitan  area,  the  Commonwealth's  Sustainable 
Development  Principles,  consistency  with  Complete  Streets  policies  and  design  approaches, 
consistency  with  the  requirement  of  the  Global  Warming  Solutions  Act,  as  well  as  impacts  on 
the  environment. 


JUL  2  6  2018 
M  EP/\ 


XMBLY  (the  Project)  is  a  new  mixed-use  development  located  at  5  Middlesex  Avenue  in 
Somerville.  The  Project  is  located  on  a  9.38-acre  lot  bounded  by  Foley  Street,  Middlesex 
Avenue,  Revolution  Drive,  and  Grand  Union  Boulevard  in  the  outer  edge  of  Assembly  Row. 
The  Project  is  located  within  a  5-minute  walking  distance  from  the  MBTA  Assembly  Square 
Orange  Line  Station  and  multiple  MBTA  bus  routes. 

CDNV  Assembly,  LLC  (the  Proponent)  proposes  to  develop  the  site  with  approximately  1.5 
million  square  feet  (si)  of  mixed-use  development  with  five  buildings  surrounding  48,000  sf  of 
central  open  space.  When  completed,  the  development  program  will  comprise: 

>  836,000  sf  of  office  use 

»  520.000  sf  residential  use  (489  units) 

>  1 40,000  sf  of  commercial  use 

The  Project  is  anticipated  to  generate  approximately  13,638  unadjusted  daily  vehicle  trips.  Once 
mode  shares  are  applied,  the  Project  is  anticipated  to  generate  approximately  6.765  adjusted 
daily  vehicle  trips.  Of  these  trips,  452  are  projected  to  be  during  the  morning  peak  hour,  533 
during  the  evening  peak  hour,  and  344  during  the  Saturday  peak  hour.  A  total  of  1 ,670  parking 
spaces  are  proposed. 

MAPC  has  a  long-term  interest  in  reducing  vehicle  miles  traveled  (VMT)  and  greenhouse  gas 
(GHG)  emissions  per  the  Commonwealth's  statutory  obligation  to  meet  the  GHG  reductions  of 
the  Global  Warming  Solution  Act  (GWSA)  —  25%  from  1990  levels  by  2020  and  by  80%  from 
1990  levels  by  2050. 


Metropolitan  Area  Planning  Council  j  60  Temple  Place  j  Boston.  Massachusetts  02111  i  617-533-0700  ]  617-482-7185  fax  |  mapc.org 


Metropolitan  Area  Planning  Council  (MAPC)  comments  on 
XMBLY,  Draft  Environmental  Impact  Report,  MEPA  #15595 


As  a  high  density  mixed-use  development  in  close  proximity  to  an  MBTA  rapid  transit  station, 
the  Project  has  the  potential  to  advance  these  transportation  and  GHG  goals.  The  following 
recommendations  are  intended  to  help  this  project  to  reach  its  full  potential  by  encouraging  a 
greater  shift  of  single  occupant  vehicle  (SOV)  auto  trips  to  transit,  bicycling,  or  walking.  In 
addition  to  aligning  this  project  with  the  Lower  Mystic  Regional  Working  Group’s  (LMRWG) 
study,  our  key  recommendations  address  reducing  the  overall  amount  of  parking  and  developing  a 
robust  TDM  program. 

In  order  to  minimize  adverse  impacts  and  to  keep  the  Commonwealth  on  track  in  meeting  its 
regulatory  and  statutory  GHG  goals,  MAPC  respectfully  requests  that  you  require  the  Proponent 
to  address  MAPC’s  recommendations  and  questions  in  the  Final  Environmental  Impact  Report 
(FEIR)  and  the  forthcoming  Section  61  Findings. 

Thank  you  for  the  opportunity  to  comment  on  this  Project. 

Sincerely, 


Marc  D.  Draisen 
Executive  Director 

cc:  Mayor  Joseph  A.  Curtatone,  City  of  Somerville 

George  Proakis,  City  of  Somerville 
Brad  Rawson,  City  of  Somerville 
David  Mohler,  MassDOT 
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Parking 

Since  the  submission  of  the  Expanded  Environmental  Notification  Form  (EENF),  the  number  of 
proposed  parking  spaces  for  this  Project  has  increased  from  1,670  to  1,693  while  the  total 
development  program  has  been  reduced  from  2.0  million  sf  to  1.5  million  sf.  The  overall  parking 
ratio  for  this  Project  exceeds  1.0  for  the  office,  residential,  and  commercial  land  uses,  a  high  ratio 
for  a  Transit-Oriented  Development  (TOD)  site. 

As  previously  stated  in  our  EENF  comment  letter1,  the  amount  of  parking  proposed  for  the  entire 
project  should  be  reduced  by  at  least  50%.  This  is  a  premiere  TOD  site  located  less  than  a  5- 
minute  walk  to  public  transportation,  as  well  as  a  very  short  walk  to  retail  and  restaurants  at 
Assembly  Row,  enabling  people  to  live  and  work  without  owning  a  car.  The  biggest  determinant 
of  whether  people  will  use  an  automobile  is  the  amount  of  free  parking  provided  at  both  the 
origin  and  destination  at  the  site.  Therefore,  reducing  the  amount  of  parking  is  the  most  effective 
strategy  to  reduce  auto  trips.  This  is  also  consistent  with  the  City  of  Somerville’s  EENF 
comment  letter2  which  states: 

Reducing  automobile  mode  share  is  an  overarching  policy  goal  of  the  City  of  Somerville ,  and  is 
essential  to  meeting  our  ambitious  environmental  goal  of  becoming  a  carbon-neutral  city . 
Reducing  automobile  mode  share  also  advances  the  City's  social  equity,  public  safety  and 
economic  development  goals  captured  in  the  City's  adopted  Comprehensive  Plan ...  We  are 
striving  to  ensure  that  transit-oriented  development  projects  have  adequate  but  not  excessive 
parking. 

Furthermore,  one  of  the  key  preliminary  recommendations  of  the  LMWRG  Study  is  to: 

•  Substantially  Reduce  the  Amount  of  Parking  in  New  Residential  Developments  within 
Walking  Distance  to  Transit 

Even  the  Proponent  recognizes  reduced  need  for  parking  spaces  in  the  DEIR: 

[D]ue  to  the  nearby  availability  of  public  bus  service  and  the  MBTA  Assembly  Square  Orange 
Line  Station.  Amenities  associated  with  the  Project  also  will  promote  bicycle  and  pedestrian 
travel.  With  the  Project  being  continuously  developed  over  a  several-year  period  there  should 
continue  to  be  less  reliance  by  Project  Site  workers  and  residents  on  private  automobile 
ownership.  This  ongoing  trend  is  the  result  of  increased  transit  usage,  and  recently  improved 
accommodations  for  bicycle  and  pedestrian  travel  throughout  the  Assembly  Square  District. 
Alternate  means  of  travel,  such  as  taxi,  private  ride  services  (Uber,  Lyfi,  and  others)  should 
continue  to  reduce  the  parking  needs  for  this  area.  There  also  will  be  extensive  internal  trip- 
sharing  between  the  various  uses  within  the  Project  Site.  As  an  example ,  some  residents  of  the 
Project  Site  may  choose  to  walk  to  the  various  on-site  retail  uses  that  will  be  available. 

Similarly ,  some  office/research  &  development  workers  could  actually  choose  to  live  in  one  of 
the  Project  Site  fs  residential  units .  (pages  3-39-3-40) 


1  MAPC  EENF  comment  letter  dated  November  23, 2016. 

2  City  of  Somerville’s  EENF  comment  letter  dated  November  23, 2016. 
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Despite  these  assertions,  the  DEIR  does  not  provide  any  supportive  quantitative  analysis,  and  the 
total  number  of  spaces  has  actually  increased. 

The  Proponent  indicates  that  a  shared-parking  approach  will  be  utilized  to  help  minimize  the 
amount  of  parking  spaces  required.  Due  to  the  varying  peak  times  for  the  office  and  residential 
uses,  there  is  significant  opportunity  for  parking  spaces  to  be  shared  between  residents  and 
workers.  Although  the  Proponent  states  they  will  pursue  a  shared-parking  program,  one  is  not 
quantitatively  outlined  in  the  DEIR.  It  is  important  to  note  that  the  Proponent  did  not  respond  to 
the  request  in  the  Secretary’s  Certificate  to  include  a  shared  parking  analysis  in  the  DEIR: 

The  DEIR  should  include  a  shared  parking  analysis  to  support  the  amount  of  parking  proposed 
in  light  of  potential  opportunities  for  shared  parking  between  relail/office  and  residential  users 
onsite .  Reductions  in  SOV  trips  can  often  be  correlated  to  parking  availability  and  price.  The 
DEIR  should  discuss  options  to  reduce  parking  demand  on-site,  including,  but  not  limited  to, 
charging  market  rates  for  parking  for  all  users,  decoupling  parking  spaces  from  rental  fees,  etc . 

MAPC  requests  that  the  Proponent  be  directed  to  reduce  the  overall  amount  of  free  residential 
parking  provided  on  site,  which  could  be  accomplished  by  working  with  the  City  of  Somerville 
to  reduce  parking  requirements,  developing  a  shared  parking  program  involving  other  owners 
and  project  proponents  in  the  vicinity,  and  charging  for  the  use  of  on-site  parking.  All  three  steps 
are  essential  to  success. 


Public  Transit 

The  Project  is  located  in  an  area  rich  with  access  to  public  transportation.  Five  MBTA  bus  routes 
(89, 90, 92, 95,  and  101)  are  all  within  0.5  miles  of  the  Project.  The  MBTA  Assembly  Square 
Orange  Line  Station  is  approximately  800  feet  east  of  the  Project  Site  via  Revolution  Drive  or 
Foley  Street.  Additional  stops  on  the  Orange  Line  are  located  at  Sullivan  Square  Station 
(approximately  0.6  miles  south  of  the  Project  site)  and  Wellington  (approximately  one  mile  north 
of  the  Project  site).  Both  Sullivan  Square  Station  and  Wellington  Station  also  serve  as  local 
transit  hubs  and  provide  connections  to  several  additional  MBTA  bus  routes. 


The  DEIR  estimates  that  approximately  97%  of  the  public  transit  trips  will  occur  by  subway 
(Orange  Line)  but  only  3%  will  occur  by  MBTA  bus  routes.  The  mode  share  assumption  for  use 
of  MBTA  bus  routes  needs  to  be  reevaluated  and  increased. 


4.2 


As  part  of  a  mitigation  program,  the  Proponent  needs  to  work  with  the  MBTA  to  address  how  the 
MBTA  bus  routes  could  be  improved  to  maximize  ridership.  This  includes,  but  is  not  limited  to, 
review  of  pick-up/drop-otf  locations,  scheduling,  and  route  adjustments.  It  is  important  to  point 
out  that  a  key  preliminary  recommendation  of  the  LMWRG  Study  is  to  make  improvements  to 
public  transit. 


4.3 


While  the  Proponent  has  committed  to  a  mitigation  program  for  roadway  improvements, 
mitigation  for  public  transportation  is  minimally  addressed.  The  Proponent  needs  to  indicate  how 
they  will  coordinate  with  the  MBTA,  specifically  identifying  how  connections  to  and  from  the 
Project  can  be  enhanced  for  the  MBTA  buses  servicing  this  area.  The  Proponent  should  partner 


4.4 
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with  the  MBTA  by  contributing  to  the  service  improvements  on  bus  lines  servicing  the  site, 
particularly  MBTA  Routes  90  and  95,  in  an  amount  that  is  reasonably  related  to  the  Project’s 
additional  demand. 

There  are  two  such  precedents  for  developers  committing  to  public  transit  improvements  through 
the  MEPA  process.  One  is  Encore  Boston  Harbor's  commitment  to  improving  Orange  Line 
service.  The  second  precedent  is  Kendall  Square  where  Boston  Properties,  the  City  of 
Cambridge,  the  Cambridge  Redevelopment  Authority,  the  MBTA,  and  MassDOT  signed  a 
Memorandum  of  Understanding,  under  which  Boston  Properties  will  contribute  a  transit 
improvement  fee  to  support  MBTA  service  improvements. 

i 

Lower  Mvstic  Regional  Working  Group 

MAPC  is  particularly  interested  in  monitoring  the  development  that  takes  place  for  this  Project 
since  it  is  contained  in  the  study  area  of  the  Lower  Mystic  Regional  Working  Group  (LMRWG) 
www.lowermvsticstudv.org.  The  LMRWG  has  developed  a  comprehensive  regional  land  use 
and  transportation  study  that  was  required  by  your  office  as  part  of  the  Encore  Boston  Harbor 
MEPA  process.  Encore  Boston  Harbor,  MassDOT,  and  the  Barr  Foundation  are  funding  the 
Working  Group,  with  MassDOT  as  the  Working  Group  lead.  MAPC  is  a  member,  along  with  the 
cities  of  Everett,  Boston,  and  Somerville.  In  addition,  MAPC  is  providing  some  of  the  staff 
support  for  the  Working  Group,  particularly  in  regard  to  deriving  policy  and  planning 
recommendations  based  on  the  modeling  conducted  by  the  Central  Transportation  Planning 
Staff. 

The  LMRWG  Study  specifically  anticipated  development  at  the  Project  site,  along  with 
tremendous  growth  occurring  in  this  general  area,  including  additional  build-out  in  Assembly 
Square,  growth  in  Sullivan  Square  and  other  areas  of  Charlestown,  the  Encore  Boston  Harbor 
casino  and  resort,  and  additional  growth  planned  close  by  in  other  parts  of  Somerville  and 
Everett.  Only  a  truly  regional  approach  can  address  the  traffic  impacts  that  will  result  from  this 
Project  and  nearby  sites,  including  consistent  and  well-thought-out  policies  by  local  and  state 
government,  working  in  partnership.  While  additional  transportation  improvements  will  be 
needed,  infrastructure  alone  will  not  address  the  anticipated  increase  in  vehicle  trips.  The  mix  of 
uses,  the  amount  of  parking,  and  the  transportation  demand  management  (TDM)  actions  that 
property  owners  will  be  required  to  take  are  all  critical  to  minimizing  and  mitigating  traffic 
impacts.  As  the  first  development  project  to  occur  within  the  framework  of  the  LMRWG  Study, 
it  is  critical  that  the  Proponent’s  transportation  mitigation  program  be  aligned  with  the  Study’s 
recommendations. 

In  light  of  the  tremendous  growth  occurring  in  this  area,  the  LMRWG  Study  recommends  that 
establishing  a  Regional  Mitigation  Fund  would  enable  developers  to  deposit  mitigation  funds 
into  a  pool  for  transportation  investments.  The  funds  could  support  improvements  to  MBTA 
rapid  transit  or  bus  service;  regional  roads,  highways,  and  bridges;  bicycle  and  pedestrian 
infrastructure;  regional  bicycle  share  systems;  or  other  improvements  jointly  agreed  upon  by  the 
Proponent,  municipalities,  and  MassDOT. 
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One  great  value  of  establishing  such  a  fund  is  that  it  ensures  all  future  developers  will  contribute 
according  to  reasonable  and  equitable  rules  to  mitigate  the  impacts  of  their  projects,  rather  than 
burdening  the  first,  the  last,  or  the  largest  project  with  all  or  most  of  the  responsibility.  A 
Regional  Mitigation  Fund,  and  the  rales  guiding  contributions  to  it,  can  provide  predictability  to 
developers,  while  ensuring  full  mitigation  of  negative  impacts.  It  is  anticipated  that  once  the 
LMRWG  is  Study  is  adopted,  a  mechanism  to  enable  the  allocation  of  funds  for  a  Regional 
Mitigation  Fund  will  be  established. 

Since  we  expect  the  LMRWG  to  be  finalized  within  a  month,  we  ask  that  the  Proponent  take  the 
study’s  recommendations  into  account  when  preparing  the  Final  EIR,  and  ensure  that  the  project 
and  its  mitigation  is  consistent  with  the  recommendations  of  the  study. 


4.5 


Mitigation  and  Draft  Section  61  Findings 

The  MEPA  Certificate  stated  that  the  DEIR  should  contain  clear  commitments  to  implement 
mitigation  measures ,  estimate  the  individual  costs  of  each  proposed  measure*  identijy  the  parties 
responsible  for  implementation,  and  contain  a  schedule  for  implementation .  The  mitigation 
implementation  schedule  should  clearly  note  how  mitigation  will  be  provided  in  relation  to 
project  phasing;  for  example ,  tying  commitments  to  either  completion  of  project  square footages 
or  generation  of  a  specific  number  of  traffic  trips  based  upon  project  build  out .  The  Secretary’s 
directive  was  not  addressed  in  the  DEIR  and,  as  a  result,  needs  to  be  included  in  the  FEIR  as  part 

of  the  Section  61  Findings. 


4.6 


Transportation  Demand  Management  Program 

MAPC  is  pleased  that  the  Proponent  will  participate  in  the  Assembly  Square  Transportation 
Management  Association  (TMA)  and  that  Somerville’s  Mobility  Management  Plan  requires  the 
Proponent  to  provide  an  on-site  bike-share  docking  station,  internal  bicycle  parking  spaces,  and 
outdoor  bicycle  racks. 

MAPC  is  also  pleased  that  Somerville’s  Mobility  Management  Plan  includes  requirements  for  un 
bundled  parking.  This  strategy  discourages  auto  use  for  the  residential  development  by 
uncoupling  the  parking  from  the  housing  unit  lease  or  sale  and  charging  the  tenant  a  monthly  or 

annual  fee  to  park  a  vehicle  at  the  site. 

However,  the  TDM  program  needs  to  be  more  robust  and  included  in  the  Section  61  Findings. 
The  TDM  components  that  should  be  included  are: 

Provide  Infrastructure  for  Electric  Vehicle  Charging 

MAPC’s  supports  the  recommendation  in  MassDEP’s  EENF  comment  letter  that  at  least 
four  percent  (4%)  of  the  parking  spaces  should  be  allocated  to  electric  vehicles  unless  the 
municipality  requires  dedication  of  a  greater  number  of  spaces.  As  the  Proponent  may  be 
aware,  Massachusetts  is  party  to  a  multistate  Memorandum  of  Understanding  for  an  action 
plan  facilitating  implementation  of  zero-emission  vehicle  (ZEV)  programs.  The  goal  is  to 
ensure  that  there  are  3.3  million  ZEVs  on  the  roads  by  2025,  which  requires  adequate 
infrastructure. 


i  MassDcp ailment  of  Environmental  Protection's  EENF  comment  letter  dated  November  23,  2016. 
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Kensington  Underpass 

The  Secretary’s  Certificate  requested  that  the  Proponent  evaluate  existing  conditions  at  the 
Kensington  Underpass  (under  1-93)  and  include  a  discussion  of  potential  improvements  to 
improve  pedestrian  and  bicycle  access  between  East  Somerville,  the  Project  site,  Community 
Path,  and  Assembly  Station.  As  part  of  the  mitigation  program,  the  Proponent  should  be 
responsible  for  making  both  safety  and  aesthetic:  improvements  as  well  as  their  ongoing 
maintenance.  Funds  associated  with  a  proposed  Regional  Mitigation  Fund  could  be  used  for 
these  improvements. 

Other  TDM  components  that  should  be  addressed  include: 


•  Allocating  reserved  parking  spaces  for  car  sharing  services  such  as  ZipCar; 

•  Subsidizing  transit  passes  for  residents  and  employees; 


4.7 


•  Offering  ridesharing  through  NuRide,  the  Commonwealth’s  web-based  trip  planning  and 
ridematching  service  that  enables  participants  to  earn  rewards  for  taking  “green  trips”;  and 


•  Designating  appropriate  pickup/drop-off  locations  for  taxi  and  private  ride  services. 

I 

Tenancy  Lease  Agreements/Tenant  Manual  | 

The  FEIR  should  discuss  how  tenancy  lease  agreements  or  a  Tenant  Manual  will  be  used  as  a 
mechanism  to  ensure  implementation,  maintenance,  and  success  of  TDM  measures. 


Mode  Share  Goals  and  Monitoring  Program 


Mode  Share  Goals 

While  the  Proponent  has  committed  to  a  monitoring  program  that  will  include  vehicular 
data  collection,  there  is  no  discussion  of  mode  share  goals.  Developing  and  monitoring 
mode  share  goals  is  a  central  component  of  TLA  preparation  as  outlined  in  the 
EOEEA/MassDOT  Guidelines  for  Traffic  Impact  Assessments  (TIAs).  Specifically,  the  TLA 
Guidelines  state:  The  TIA  should  include  an  assessment  of  the  mode  split  assumptions ,  as 
well  as  the  Proponent ’s  plan  to  maximize  travel  choice ,  promote  non-SOV  modes,  and 
achieve  the  assumed  mode  shares,  (page  17) 


The  Proponent  needs  to  define  mode  share  goals  clearly  (vehicular,  commuter  rail,  bus, 
bicycling  and  walking)  for  residents  and  employees  as  part  of  their  commitment  to 
conduct  monitoring  and  reporting,  and  to  adjust  the  project's  TDM  program  as  necessary. 


4.8 


Monitoring  and  Reporting 

The  Proponent’s  monitoring  and  reporting  program  must  be  well  defined  and  be 
committed  to  in  the  Section  61  findings.  Trip  generation,  parking  usage,  and  Level  of 
Service  (LOS)  must  all  be  monitored  on  a  continuous  basis.  It  is  imperative  that  the 
Proponent  outline  an  extensive  and  thorough  transportation  monitoring  and  reporting 
program. 


4.9 
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The  monitoring  program  needs  to  include  details  of  how  mode  share  goals  will  be 
attained,  as  well  as  steps  that  will  be  taken  if  goals  are  not  met.  The  Proponent  must  also 
commit  to  conducting  regular  monitoring  and  reporting  of  transportation  mode  shares  and 
adjust  the  Project's  alternative  transportation  services  and  TDM  programs  as  necessary. 
MAPC  recommends  that  the  monitoring  program  take  place  annually  and  for  at  least  five 
years  after  full  occupancy.  The  monitoring  and  reporting  program  should  include  annual 
data  collection  of  traffic  counts,  parking,  public  transportation,  shuttle,  bicycling,  and 
walking. 

The  intent  of  the  transportation  monitoring  program  is  to  confirm  that  actual  changes  are 
consistent  with  forecasted  changes.  With  a  monitoring  program,  the  actual  impacts  of  a 
project  can  be  determined  and  additional  mitigation  measures  identified,  if  necessary. 

M  A  PC's  recommendation  is  consistent  with  the  Secretary's  Certificate  which  states  that 
the:  DEIR  should  include  aggressive  and  specific  mode  share  goals,  either  by  use  or 
phase,  to  ensure  the  achievement  of  any  trip  reduction  measures  assumed  in  the 
transportation  study. 

Affordable  Housing 

MAPC  is  pleased  the  Proponent,  consistent  with  the  City  of  Somerville’s  mandatory  on-site 
affordable  housing  requirement4,  will  set  aside  20%  of  the  residential  units  to  be  constructed  as  part 
of  the  Project  as  affordable  units.  Affordable  units  are  a  critical  mechanism  to  reduce  the  number  of 
cars,  vehicle  trips,  and  GHG  emissions.  According  to  the  study,  Maintaining  Diversity  in  America  s 
Transit  Rich  Neighborhoods 5,  people  of  color,  low-income  households  and  renters  are  all  more 
likely  to  use  transit  than  the  average  American  (page  2).  It  should  be  noted  that  the  City  also 
implements  a  Housing  Linkage  Ordinance  which  requires  large  development  projects  to  pay  a  per- 
square  foot  mitigation  fee  of  $10.00  per  foot  into  the  City's  Affordable  Housing  Trust  Fund. 


Open  Space 

The  Project  will  be  organized  around  48,000  sf  central  publicly  accessible  civic  space,  along 
with  a  framework  of  new  roadways.  It  is  critical  that  the  streetscape  be  designed  to  be  inviting 
and  encourage  public  access  from  the  rest  of  Assembly  Row  to  the  fullest  extent  possible.  For 
example  this  can  be  done  through  enhancing  wayfinding  signage  and  lighting  to  encourage 
access. 


4.10 


4  Article  13  -  Inclusionary  Housing  of  Somerville’s  Zoning  Ordinance 

5  Prepared  by  the  Dukakis  Center  for  Urban  and  Regional  Policy;  Stephanie  Pollack,  Barry  Bluestone,  Chase 
Billingham;  October  2010. 

hti:i:  wu'.v.nonheastem.edu  dtikakisccmcrtransportation  transit-onemed-devclomriem  maintaining-diversitv-in- 
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Mystic  River 

watepshed’association  | 

Secretary  Matthew  A.  Beaton 

Executive  Office  of  Energy  and  Environmental  Affairs 

100  Cambridge  Street,  Suite  900 

Boston,  MA  02114 

Re:  XMBIY,  Somerville,  MA  Draft  Environmental  Impact  Report  (EEA  #15595) 

July  20,  2018 

Dear  Secretary  Beaton, 

9 

Thank  you  for  the  opportunity  to  comment  on  the  DEIR  for  the  XMBLY  project.  Our  comments 
essentially  can  be  summed  up  in  a  slogan:  Be  like  Partners  Healthcare.  Partners  Healthcare  has  set  the 
standard  for  energy  efficient,  flood  resilient  architecture  and  landscaping.  We  believe  that  XMBLY's  final 
design  can  and  should  be  required  to  match  Partner's  excellence  in  public  realm,  stormwater 
management,  temperature  mitigation,  flood  resilience  and  energy  efficiency.  Specific  comments  follow. 

Public  realm  and  non*motorized  transportation 

With  over  81,000  residents  across  4.2  square  miles,  Somerville  is  the  most  densely  populated 
municipality  in  New  England  (16th  in  the  US).  Parks  comprise  less  than  6%  (158  acres)  of  its  landmass, 
scattered  across  over  80  parcels.  That  is,  Somerville  contains  less  than  two  acres  of  parks  per  thousand 
residents,  most  of  which  are  less  than  an  acre  in  size. 

The  XMBLY  project  represents  a  critical  linkage  between  East  Somerville— a  highly-urban,  majority 
people-of-color  residential  neighborhood— and  Assembly  Row,  an  emerging  mixed-use  area  with  civic 
space,  employment  centers,  retail  and  services,  public  transit,  and  the  10-mile,  329-acre,  Mystic  River 
Reservation  linear  park  along  the  Mystic  River.  As  such,  it  plays  a  key  role  in  providing  continuous,  safe 
pedestrian  and  bicycle  routes  from  the  neighborhood  to  these  public  amenities. 

The  construction  of  1-93  through  Somerville  severed  pedestrian  and  local  street  connections  among  East 
Somerville  neighborhoods  and  between  East  Somerville  and  the  Mystic  River.  The  redevelopment  of  the 
XMBLY  site  and  its  edges,  together  with  other  planned  pedestrian  and  circulation  improvements  by 
MassDOT,  Boston  and  Somerville,  will  restore  some  environmental  and  economic  benefits  to  a 
community  that  has  borne  a  disproportionate  share  of  environmental  burdens  from  regional 
transportation,  utility  infrastructure,  and  industrial  pollution. 

The  XMBLY  project  should  create  separate  pedestrian  and  bike-friendly  routes  for  non-motor-vehicular 
travel  along  its  boundaries  along  Foley  Street,  Middlesex  Ave,  Grand  Boulevard  and  Revolution  Drive. 

We  believe  the  project  should  emphasize  a  "complete  streets  design  not  only  within  but  surrounding 
the  site.  Existing  and  proposed  streets  can  be  made  safer  and  more  comfortable  with  wider  sidewalks; 
more  shade,  street  trees  and  furniture;  bike  facilities;  and  signalized  crosswalks  that  favor  non- 
motorized  travel.  In  addition,  the  external  street  frontage  should  prioritize  public  facilities  such  as  retail 
and  restaurants. 

Foley  Street  is  a  particularly  important  neighborhood  pedestrian  and  bike  corridor  between  East 
Somerville  and  Assembly  Row.  The  pedestrian  underpass  connecting  Foley  Street  to  Foss  Park  is  one  of 
very  few  opportunities  for  pedestrians  and  cyclists  from  East  Somerville  can  safely  cross  the  1-93  barrier 
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to  reach  Assembly  Row,  the  Orange  Line  and  the  Mystic  River.  This  route  in  particular,  bordering  the 
XMBLY  project,  should  be  developed  as  an  attractive,  safe  walking  and  biking  path. 

In  addition,  we  believe  that  project  proponents,  working  with  MassDOT  and  Somerville,  should  improve 
the  crossings  at  the  Middlesex  Avenue  intersection,  Increase  active  uses  on  the  first  floor  of  Building  1, 
and  mitigate  two  major  vehicular  entries  that  Interrupt  the  pedestrian  sidewalk  at  Building  1-the  fire 
station  truck  exit  on  Middlesex  Avenue  and  the  garage  entrance  on  Foley  Street. 

Finally,  the  other  three  streets  that  form  the  site  boundaries  also  bring  pedestrians  and  bicyclists  from 
the  pedestrian  underpass  at  Main  Street  near  Sullivan  Square,  and  from  the  Sullivan  Square  MBTA  bus, 
commuter  rail  and  transit  station.  These  streets  should  also  be  developed  into  pedestrian  and  bike- 
friendly  complete  streets  with  safe  crossings. 

Stormwater  Management 

We  commend  the  Project's  stated  intention  to  incorporate  Low  Impact  Development  ("LID")  techniques 
including  green  roofs  on  Blocks  21  and  23,  structural  water  quality  units  to  treat  stormwater  runoff  from 
roadways,  and  rain  gardens  and  permeable  pavers  to  retain  and  treat  surface  water  from  sidewalks  and 
open  space,  as  well  as  other  structural  and  non-structural  Best  Management  Practices  for  stormwater 
management. 

We  commend  the  Project's  commitment  that  their  water  quality  treatment  for  runoff  will  exceed  the 
MassDEP  goal  of  80%  Total  Suspended  Solids  Removal.  As  noted,  the  Project  is  required  to  adopt 
stormwater  Best  Management  Practices  for  critical  areas,  because  the  two  outfalts  the  Project  proposes 
to  connect  to,  discharge  to  "Prohibited"  shellfish  growing  areas.  The  Project  also  commits  to 
construction  control  plans  and  long-term  operations  and  maintenance  plans  that  will  protect  water 

quality. 

With  rapid  redevelopment  of  Assembly  Row  and  increases  in  rainfall  intensity  due  to  climate  change.  It 
Is  critically  Important  that  new  developments  such  as  XMBLY  are  effectively  designed  to  manage  the 
quality  and  quantity  of  stormwater  flooding  expected  today  and  throughout  its  projected  lifespan. 

XMBLY  proposes  to  discharge  all  stormwater  runoff  from  the  Project  site  into  the  existing  84-inch  storm 
sewer  and  the  recently  constructed  72-inch  storm  sewer,  both  of  which  discharge  Into  the  Mystic  River 
below  the  Amelia  Earhart  Dam.  This  is  a  continuation  of  the  existing  site  drainage  pattern.  We  ask  that 
the  City  of  Somerville  and  the  Project  proponent  confirm  that  the  two  storm  sewers  have  sufficient 
capacity  to  meet  the  loads  from  this  and  future  projects  In  the  area  that  will  want  to  use  this 
infrastructure,  and  that  projected  total  flows  throughout  the  project  lifespan  can  be  discharged  without 
compromising  water  quality  In  the  Mystic  River. 

The  Project  proposes  to  design  a  stormwater  system  that  will  release  flows  less  than  or  equal  to  the 
existing  conditions.  Given  that  the  existing  condition  is  a  worst-case,  virtually  entirely-paved  site  with 
little  or  no  retention  Infrastructure,  the  Project  should  be  held  to  a  much  higher  standard  than  this. 

The  Project  is  described  as  a  redevelopment  project  in  terms  of  MassDEP's  water  quality  standards,  and 
therefore  commits  to  meeting  MassDEP  standards  to  the  "maximum  extent  practicable".  We  believe 
that  the  adjacent  Partners  campus  represents  a  good  example  of  "maximum  extent  practicable"  and 
that  this  project  should  be  held  to  this  standard.  Given  that  Partners  Healthcare  has  a  vested  Interest  in 
its  neighbors'  ability  to  manage  flooding,  we  are  certain  that  they  would  share  any  lessons  learned. 


in  sum,  effective  stormwater  management  to  protect  water  quality  in  the  Mystic  River  is  essential  to  the 
area's  growing  value  as  a  recreational  resource,  restored  ecological  system,  and  public  open  space  asset. 
We  urge  the  Proponent  to  maximize  responsible  stormwater  retention,  treatment,  and  management  at 
each  stage  of  the  Project  and  during  construction  periods.  We  further  urge  the  City  of  Somerville  to 
monitor  the  Project's  delivery  on  these  commitments  and  ensure  that  XMBLY  contributes  to  the 
Mystic's  long-term  water  quality. 

Temperature  Mitigation 

Much  of  the  proposed  open  space  in  the  XMBLY  project  is  projected  to  be  paved,  either  as  roadway  or 
within  a  48,000SF  public  plaza.  We  believe  the  Project  needs  to  incorporate  more  tree  coverage, 
narrower  parking  spaces,  wider  vegetated  swales  on  sidewalks,  and  permeable  paving  to  help  reduce 
the  public's  heat  exposure  and  the  intensity  of  the  urban  heat  island  effect.  We  support  the  proposed 
use  of  high-albedo  and  vegetated  roofs  and  encourage  their  maximization  to  further  reduce  heat 
absorption  and  increase  energy  conservation. 
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Figure  1.  Projected  iate-centory  coastal  flooding  (courtesy  City  of  Cambridge) 


Flood  resilience 

The  XMBLY  project  is  located  outside  the  current  FEMA  1%  riparian  flood  zone  as  defined  in  310  CMR 
10.54(c)  and  is  therefore  currently  presumed  not  to  require  protection  from  coastal  flooding.  This  is  not 
expected  to  remain  true  throughout  the  project  lifespan,  however.  Kleinfelder's  work  for  the  Cambridge 
Climate  Vulnerability  Assessment  indicates  that  Assembly  Row  is  likely  to  flood  at  least  twice  each 
decade  by  late  century  (see  Figure  1). 

The  developer  proposes  to  raise  finished  floor  elevations  above  projected  flood  elevations;  this  design 
should  include  the  ability  to  continue  to  elevate  the  ground  floor  (e.g.,  through  wet  flood  proofing  and 
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including  an  extra-high  first  floor  ceiling)  as  flooding  becomes  more  chronic.  In  addition,  critical  building 
infrastructure  should  be  elevated  and  waterproofed  to  allow  for  public  safety  during  and  rapid  recovery 
following  flood  events.  Each  building  should  employ  an  updated  flood  hazard  mitigation  plan  to  protect 
occupant  and  public  safety. 

Energy  Efficiency 

The  Project  commits  to  reduce  stationary  source  greenhouse  gas  (GHG)  emissions  beyond  the  minimum 
MA  code  requirements.  They  propose  a  26.2%  equivalent  estimated  energy  use  reduction  for  the 
project,  which  translates  to  19.9%  reduction  in  stationary  source  C02  emissions  compared  to  the 
ASHRAE  90.1-2013  defined  Base  Case.  The  adjacent  Partners  building  has  achieved  50%  reduction 
compared  to  Base  Case.  Again,  we  encourage  proponents  to  work  with  Partners  to  further  decrease 

energy  consumption. 

The  Project  proposes  to  reduce  GHG  from  mobile  sources  through  transit-oriented  development,  an 
improved  pedestrian  environment  and  new  public  space,  and  Traffic  Demand  Management  (TDM) 
measures,  including  minimizing  onsite  parking  to  the  minimum  to  satisfy  tenant  and  resident  needs, 
adaptive  signal  controllers  to  reduce  vehicle  congestion,  and  participating  in  the  Assembly  Square 
Transportation  Management  Association.  We  commend  these  commitments.  The  Project  should 
optimize  its  proximity  to  public  transportation  and  walkable  destinations  to  reduce  single-occupancy 
automobile  trips. 

Again,  thank  you  for  the  opportunity  to  comment  on  this  project.  Please  do  not  hesitate  to  contact  us 
with  any  questions  or  comments. 

Sincerely, 


Patrick  Herron 
Executive  Director 
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Letter  6 


City  of  Somerville,  Massachusetts 
ma  yor  's  Office  of  Stra  tecic  Planning  &  Community  Development 


Joseph  A.  Curtatone 
Mayor 


Michael  F.  Glavin 
Executive  Director 

July  20, 2018 

Secretary  Matthew  Beaton 

Executive  Office  of  Energy  and  Environmental  Affairs 

Attn:  Paige  Czepiga 

100  Cambridge  Street,  Suite  900 

Boston,  MA  02114 

Re:  Draft  Environmental  Impact  Report  -  Alta  XMBLY  (EEA  #  15595) 

Dear  Ms.  Czepiga: 

Thank  you  for  the  opportunity  to  comment  on  the  submitted  Draft  Environmental  Impact  Report 
(DEIR)  for  the  proposed  “XMBLY”  (5  Middlesex  Avenue)  project  (EEA  #  15595),  dated  May 
31,  2018  and  published  in  the  MEPA  Environmental  Monitor  on  June  20,  2018. 

The  Project  as  proposed  is  consistent  with  our  community’s  vision  for  equitable  growth  as 
articulated  in  the  City’s  legally-adopted  Comprehensive  Plan;  adopted  Assembly  Square  district 
plan;  adopted  Capital  Investment  Plan;  and  adopted  Open  Space  and  Recreation  Plan.  The 
Somerville  Planning  Board  issued  a  conditional  approval  of  the  Project’s  Planned  Unit 
Development  entitlement  in  a  record  of  decision  dated  June  7,  2018. 

Enforceable  conditions  of  that  approval  include  a  robust  and  progressive  Mobility  Management 
Plan  intended  to  discourage  private  automobile  use  and  meet  or  exceed  the  City’s  official  policy 
of  50%  non-automobile  mode  share  for  new  development.  The  proposal  is  required  to  comply 
with  Somerville’s  progressive  regulatory  requirements  for  20%  on-site  affordable  housing, 
housing  linkage,  jobs  linkage,  and  inflow/infiltration  reduction.  Furthermore,  the  Proponent  has 
worked  to  negotiate  a  development  covenant  committing  itself  to  a  rigorous  package  of 
mitigation  measures  consistent  with  local  priorities  for  off-site  infrastructure  financing. 

The  next  step  in  the  municipal  entitlement  process  is  for  the  Proponent  to  seek  a  discretionary 
Special  Permit  with  Site  Plan  Review  (SPSR)  from  the  Somerville  Planning  Board.  A  public 
hearing  for  that  application  will  be  held  August  23, 201 8.  The  City  will  continue  to  utilize  our 
rigorous  permit  review  process,  under  which  the  City  addresses  a  diverse  range  of  impacts 
through  transparent  and  predictable  mitigation  mechanisms  at  the  local  level. 
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Specific  comments  on  the  DEIR  are  as  follows: 
land  Use  and  Desien 

The  Project  proposes  to  a  phased  redevelopment  of  a  roughly  9-acre  site  with  a  mixed-use 
program  including  office,  residential  and  retail  uses  along  with  new  publicly-accessible  open 
space.  The  City  of  Somerville  supports  this  redevelopment  strategy,  which  will  advance  the 
City’s  goals  of  increasing  local  employment  opportunities,  diversifying  the  municipal  tax  base, 
and  creating  new  housing  opportunities  for  residents  of  diverse  income  levels. 

The  City  of  Somerville’s  overall  land  use  policy  is  particularly  focused  on  promoting 
commercial  growth  to  add  daytime  jobs  to  our  community,  diversify  the  municipal  tax  base,  and 
leverage  investment  in  public  transit  service  such  as  the  recently-constructed  Orange  tine  station 
in  Assembly  Square.  The  Project  proposes  a  use  program  that  is  heavily  weighted  toward  new 
office  space,  proposing  roughly  675,000  square  feet  of  new  office  construction  and  retention  of 
an  existing  160,000  square  foot  office  building. 

The  Somerville  Zoning  Ordinance  requires  new  development  to  produce  on-site  open  space 
accessible  to  the  public  to  address  a  deficiency  of  public  open  space  city  wide.  The  current 
requirement  is  for  25%  on-site  open  space,  including  12.5%  publicly-accessible  open  space.  The 
Project  will  provide  more  than  145,000  square  feet  (33%)  of  on-site  open  space,  of  which  nearly 
91,000  square  feet  (21%)  meets  the  ordinance  definition  of  publicly-accessible  open  space. 

The  City  has  an  Inclusionary  Housing  Ordinance  that  requires  20%  of  on-site  residential  units  be 
permanently  reserved  for  low-  and  moderate-income  residents;  the  Project  proposes  to  meet  this 
requirement  by  providing  98  affordable  units  out  of  the  total  496  residential  units.  The  City  also 
implements  a  Housing  Linkage  Ordinance,  which  requires  large  development  projects  to  pay  a 
per-square  foot  mitigation  fee  of  $10.00  per  foot  into  the  City's  Affordable  Housing  Trust  Fund. 
The  Project  is  also  conditioned  to  pay  a  Jobs  Linkage  fee  to  help  fund  workforce  development 
efforts  locally;  this  fee  is  currently  set  at  $2.46  per  foot  for  every  square  foot  beyond  15,000. 


Wetlands .  Waterways  and  Tidelands 

The  City  of  Somerville  has  worked  tirelessly  in  partnership  with  state  agencies,  regional 
nonprofit  organizations,  and  private  developers  to  restore  and  celebrate  the  Mystic  River,  its 
wetlands  and  riparian  buffers.  At  Assembly  Row,  the  City  and  its  development  partners  have 
constructed  a  new  drainage  system  and  a  new  dedicated  72"  stormwater  outfall  downstream  of 
the  Amelia  Earhardt  Dam.  That  system  was  permitted  under  the  Wetlands  Protection  Act,  and  is 
operated  in  accordance  with  an  Order  of  Conditions  prepared  by  the  Somerville  Conservation 
Commission.  The  City  will  review  proposed  specifications  and  apply  conditions  throughout  the 
local  permitting  process,  and  expects  that  the  Conservation  Commission  will  also  review  the 
proposed  system  through  a  typical  Notice  of  Intent  process  and  apply  conditions  as  appropriate. 
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The  DEIR  indicates  that  the  Project  would  contribute  roughly  143,000  gallons  per  day  (GPD)  of 
increased  sewer  flow.  The  City  of  Somerville  is  one1  of  four  municipalities  in  the  MWRA  system 
that  operates  combined  municipal  sewers.  Hie  City  has  an  adopted  Stormwater  Policy  that 
requires  developer  mitigation  for  projected  increases  to  sewer  flows  at  a  4:1  reduction  ratio, 
which  is  consistent  with  MassDEP  best  practices.  As  a  condition  of  local  permitting,  the 
Proponent  will  be  required  to  meet  this  policy  by  identifying  and  eliminating  Inflow  /  Infiltration 
into  Somerville's  system;  or,  by  providing  a  payment-in-lieu  at  a  rate  of  $14.35  per  gallon  of  net 
flow  increase. 


Stormwater  | 

The  DEIR  describes  how  the  Project  will  be  designed  to  comply  with  the  standards  of  the 
Massachusetts  Stormwater  Handbook  as  well  as  the  City  of  Somerville's  Stormwater  Policy, 
which  requires  new  development  to  address  water  quality  as  well  as  reducing  I/I  as  described 
above. 


Transportation 

i 

i 

Reducing  automobile  mode  share  is  an  overarching  policy  goal  of  the  City  of  Somerville,  and  is 
essentia)  to  meeting  our  ambitious  environmental  goal  of  becoming  a  carbon-neutral  city. 
Reducing  automobile  mode  share  also  advances  the  City's  social  equity,  public  safety  and 
economic  development  goals  captured  in  the  City's  adopted  Comprehensive  Pirn  The  City 
intends  to  become  the  most  walkable,  bikeable  and  transit-accessible  city  in  America,  and  new 
development  proposals  are  expected  to  demonstrate  that  at  least  50 %  of  new  project-generated 
trips  will  occur  via  walking,  bicycling  or  public  transit 


The  DEIR  does  not  assert  that  the  Project  is  anticipated  to  produce  the  50%  minimum  non¬ 
automobile  mode  share  called  for  in  the  City  of  Somerville's  adopted  Comprehensive  Plan.  This 
deficiency  was  identified  in  the  Proponent's  local  permit  filing  for  Planned  Unit  Development 
approval.  As  a  result,  the  Somerville  Planning  Board  issued  a  conditional  permit  approval  that 
incorporates  by  reference  a  “Preliminary  Derision"  !of  the  City's  Director  of  Transportation  & 
Infrastructure  reserving  the  right  to  customize  Mobility  Management  Plan  (known  in  some 
communities  as  a  'Transportation  Demand  Management  Plan")  elements  designed  to  increase 
non-automobile  mode  share. 

A  Transportation  Management  Association  (TMA)  is  currently  being  formed  for  Assembly 
Square  as  a  condition  of  development  permits  for  other  large  development  applications  in  the 
district  The  Proponent  has  committed  to  joining  this  TMA  to  best  coordinate  and  administer 
TDM  policies  and  programs  in  harmony  with  neighboring  landowners  and  tenants.  This 
commitment  is  also  conditioned  in  the  Somerville  Planning  Board's  approval  of  the  Project's 
Planned  Unit  Development  entitlement 


The  Proponent  notes  that  traffic  signal  equipment  at  four  City-  and  state-controlled  intersections 
will  be  upgraded  by  the  Project  to  offer  “adaptive  signal  control"  functionality.  The  City  is 
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pleased  by  this  commitment  and  looks  forward  to  specific  discussions  with  the  Proponent  and 
with  MassDOT  District  4  about  die  technical  specifications  of  these  adaptive  systems.  Utmost 
priority  will  be  given  to  evaluating  Multimodal  Level-of-Service  (MMLOS)  to  ensure  that  any 
adjustments  serve  the  needs  of  all  travel  modes,  not  just  automobiles. 

Connecting  Assembly  Square  to  East  Somerville  is  an  important  priority  for  the  City  of 
Somerville.  The  City  has  worked  in  partnership  with  MassDOT  and  community  stakeholders  to 
improve  the  Kensington  Underpass,  a  pedestrian  route  that  weaves  its  way  under  and  across 
highway  ramps  and  viaducts  to  connect  Middlesex  Avenue  with  Cross  Street  East  in  East 
Somerville.  A  portion  of  the  Proponent’s  off-site  infrastructure  mitigation  payments  to  the  City 
will  be  used  to  support  the  next  series  of  upgrades  to  the  Kensington  Underpass  to  ensure  safe 
and  equitable  access  and  encourage  greater  pedestrian  mode  share  for  die  Project. 

The  City  of  Somerville  has  been  an  active  participant  in  the  MBTA  “Better  Bus  Project”  bus 
service  plan  update.  In  2017  the  City  installed  its  first  dedicated  bus  lane  in  Union  Square,  and 
the  City  is  currently  advancing  similar  plans  at  other  key  locations  throughout  Somerville.  The 
City  is  working  with  the  MBTA  to  explore  service  changes  such  as  shortening  Route  90  and 
doubling  its  frequency  to  connect  Assembly  Square  with  Davis  Square  in  a  more  predictable  and 
reliable  fashion  than  the  current  route  and  schedule  offer.  Similarly,  the  City  is  exploring 
frequency  and  reliability  improvements  for  Route  95  to  better  connect  Assembly  Square  with 
Medford  Square  and  deliver  important  transit  improvements  for  residents  of  foe  Somerville 
Housing  Authority’s  Mystic  Apartments  neighborhood.  The  City  looks  forward  to  advancing 
these  proposals,  which  have  the  potential  to  further  reduce  automobile  use  at  foe  Project  site. 

Multimodal  safety  is  a  priority  of  the  City  of  Somerville,  as  reflected  in  the  City’s  2017  “Vision 
Zero”  commitment  to  eliminating  traffic  crashes  that  result  in  severe  injuries  and  fatalities. 
Extensive  research  shows  that  vehicle  speed  is  foe  primary  cause  of  severe  injury  crashes  and 
fetal  crashes;  as  a  result  foe  City  will  work  with  the  Proponent  and  with  MassDOT  to  ensure  that 
the  high-speed  intersection  of  Mystic  Avenue  (State  Route  38)  and  Middlesex  Avenue  is 
reconstructed  using  an  urban  geometry  that  forces  northbound  vehicles  to  slow  down  and  tom 
right  to  enter  Assembly  Square  via  Middlesex  Avenue.  The  Proponent’s  participation  in  this 
project  will  be  memorialized  in  a  development  covenant  with  the  City  of  Somerville. 

The  complex  intersection  of  1-93,  MA  Route  38  and  MA  Route  28  is  a  high-crush  location 
according  to  MassDOT.  A  Road  Safety  Audit  was  performed  for  MassDOT  in  September  2015 
with  City  participation,  and  identified  numerous  interventions  that  should  be  investigated  to 
improve  safety  in  this  area,  which  abuts  foe  Project  site.  MassDOT  completed  a  follow-up  RS  A 
for  this  location  in  December  2016,  and  is  currently  initiating  design  and  engineering  work  for 
physical  safety  improvements  consistent  with  the  recommendations  of  foe  RSA  documents. 
Safety  upgrades  will  be  constructed  beginning  in  roughly  2021  using  funds  administered  through 
the  Boston  Region  Metropolitan  Planning  Organization  (MPO). 

The  City  of  Somerville  looks  forward  to  continuing  its  excellent  partnership  with  MassDOT 
District  4  to  design  and  implement  these  MPO-funded  multimodal  safety  improvements.  In 
addition,  the  City  will  propose  to  utilize  a  portion  of  the  Proponent’s  off-site  infrastructure 
financial  contribution  to  deliver  additional  safety  and  accessibility  improvements  that 
complement  foe  MPO-funded  project 


Page  5  of  6 


The  City  is  committed  to  expanding  and  enhancing  a  low-stress  bicycle  network  to  and  through 
Assembly  Square  to  ensure  that  bicycle  riders  of  all  ages  and  all  abilities  are  invited  to  travel  by 
bicycle.  The  Proponent’s  off-site  infrastructure  contribution  will  support  other  public  and 
private  investment  in  establishing  separated  bicycle  facilities  on  Middlesex  Avenue,  as  well  as 
additional  safety  and  placemaking  upgrades  to  die  Kensington  Underpass  underneath  1-93, 


The  Project’s  PUD  entitlements  also  include  a  condition  that  the  Proponent  purchase  and  install  a 
public  bike-share  station  dock  consistent  with  the  Cit^-owned  Blue  Bikes  (formerly  Hubway) 
system.  This  station  shall  have  a  minimum  of  15  docks  and  9  bicycles,  and  shall  be  sited  with 
approval  of  the  City* 


Parkins 

i 

| 

The  City  of  Somerville  understands  that  building  off-street  parking  creates  a  direct  incentive  for 
increased  automobile  mode  share.  We  are  striving  to  ensure  that  transit-oriented  development 
projects  have  adequate  but  not  excessive  parking.  In  districts  of  die  City  such  as  Union  Square 
that  are  governed  by  new  and  progressive  zoning  regulations  adopted  by  the  Somerville  Board  of 
Aldermen  in  2017,  parking  maximums  are  utilized  to  cap  the  production  of  off-street  parking, 
“unbundled”  parking  pricing  is  mandated  to  provide  better  choice  for  new  residents  and 
commercial  tenants,  and  shared  parking  is  mandated  by  severely  limiting  designation  of 
“reserved”  spaces  for  any  one  user  group;  in  essence,;  mandating  that  the  majority  of  space  in  a 
new  private  garage  is  made  available  for  public  parking  at  market-rate  fees. 

Because  these  progressive  new  regulations  have  not  yet  been  adopted  for  Assembly  Square,  the 
Project  received  its  Planned  Unit  Development  entitlements  under  a  regulatory  system  that  does 
not  yet  mandate  these  best  practice  tools  for  limiting  parking,  and  hence  limiting  new  automobile 
dependency.  To  address  this  deficiency  in  the  legacy  zoning  regulations  in  Assembly  Square, 
the  Somerville  Planning  Board  included  condition  in  tits  Planned  Unit  Development  entitlement 
obligating  the  City'B  Director  of  Transportation  &  Infrastructure  to  review  and  certify  lease 
language  for  new  commercial  tenants  to  ensure  that  the  cost  of  parking  is  “unbundled”  from 
commercial  teases.  The  City  looks  forward  to  continued  collaboration  with  the  Proponent  during 
the  Special  Permit  with  Site  Plan  Review  phase  to  minimize  the  amount  of  off-street  parking 
constructed  and  to  strengthen  requirements  to  manage  that  parking  supply  wife  the  explicit  intent 
of  discouraging  private  automobile  usage. 


Mr  Quality 

The  City  of  Somerville  has  a  long-standing  research  partnership  with  Tufts  University  and 
several  local  community-based  organizations  to  evaluate  and  mitigate  the  health  impacts  of  fine 
particulate  and  ultrafine  particulate  vehicle  emissions.  The  Project  site  is  within  close  proximity 
to  foe  Interstate  93 1  State  Route  38  corridor,  which  carries  more  than  200,000  vehicles  per  day. 
The  Project  has  sited  its  residential  uses  more  than  300’  from  foe  highway,  consistent  with 
guidance  from  the  City  of  Somerville  and  its  public  health  research  parters. 
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Summary 

In  summary,  the  City  of  Somerville  is  fully  supportive  of  the  Project  as  described  in  the  DEIR 
and  as  permitted  under  the  City’s  Planned  Unit  Development  entitlement.  The  Project  site  is  an 
ideal  location  for  the  types  ofhigh-intensity,  transit-oriented  commercial  and  mixed  use 
development  that  will  help  our  City  realize  the  ambitious  job-creation  and  commercial  tax  base 
generation  goal  envisioned  in  its  adopted  Comprehensive  Plan.  The  Proponent  has  embraced  the 
City’s  progressive  regulations  around  affordable  housing,  jobs  linkage,  inflow/infiltration 
reduction  and  on-site  open  space  creation.  Furthermore,  the  Proponent  is  negotiating  a 
development  covenant  in  good  faith  to  address  major  off-site  infrastructure  mitigation  to  promote 
low-carbon  modes  of  transportation  for  Project-generated  trips. 

Assembly  Square  is  a  blossoming  regional  employment  center  with  excellent  accessibility  to 
rapid  transit  and  die  regional  open  space  amenities  of  the  Mystic  River  basin.  The  City  of 
Somerville  looks  forward  to  continuing  to  work  with  the  Proponent  and  the  MEPA  office  to 
ensure  that  this  proposal  is  consistent  with  local  and  statewide  priorities.  . 

Thank  you  for  the  opportunity  to  comment  on  this  Draft  Environmental  Impact  Report. 


Sincerely, 


Brad  Rawson 

Director,  Transportation  &  Infrastructure 

Mayor’s  Office  of  Strategic  Planning  &  Community  Development 


Letter  7 


July  20, 2018 

Matthew  A.  Beaton,  Secretary 

Executive  Office  of  Energy  and  Environmental  Affairs 

100  Cambridge  Street,  Suite  900 

Boston,  MA  02114 

c/o  Page  Czepiga,  page.czepiga@state.ma. us 

Be:  XMBLY  Draft  Environmental  Impact  Report  (EEA  #15595) 

i 

Dear  Secretary  Beaton: 

i 

This  letter  1$  with  regard  to  the  proposed  XMBLY  project  at  5  Middlesex  Ave.,  Somerville  MA. 

i 

i 

In  general,  I  support  this  project  because  of  the  increased  office/R&D  tax  revenue.  However,  I  propose  the 
following  improvements: 

•  During  Phase  1,  the  proponent  should  integrate  the  residential  tower  at  Block  25  with  Block  23,  for 
example  by  creating  towers  on  the  southeast  and  southwest  corners  of  the  Block  23  building.  This  has 
the  following  benefits: 

o  The  southeast  comer  of  the  current  Block  25  tower  is  a  little  over  300  feet  from  1*93.  Since  air 
pollution  moves  with  the  wind,  that  corner  will  experience  more  air  pollution  than  Block  23. 
o  The  Block  25  tower  breaks  up  what  could  be  a  large,  consolidated  useable  open  space  within 
Blocks  21, 23,  and  24.  By  moving  it  to  Block  23,  the  developer  can  consolidate  the  open  space, 
o  The  promenade  between  Blocks  25  and  21  is  a  canyon  and  will  frequently  be  in  shadow.  As  a 
result,  the  vegetation  in  the  promenade  will  likely  be  unhealthy  unless  it  is  carefully  selected  for 
shade  tolerance.  With  consolidated  open  space,  more  sunlight  will  reach  the  vegetation  and  a 
wider  selection  of  vegetation  will  be  available. 

•  Also  during  Phase  1,  and  working  with  the  City  and  with  Federal  Realty,  the  proponent  should  improve 
Foley  Street  on  both  sides  with  trees,  sidewalks,  and  bicycle  lanes.  This  connects  the  site  with  the 

Assembly  Square  T-$top  and  improves  the  site's  integration  with  the  rest  of  the  metropolitan  area. 

| 

•  During  Phase  4,  the  north  wing  of  Block  24  should  be  replaced  by  increasing  the  height  of  the  southeast 
and  southwest  parts  of  Block  24  and  extending  Block  24  around  over  Block  26.  This  has  the  following 
benefits: 

o  Removing  the  north  wing  increases  the  XMBLY  park  size  to  2  consolidated  acres, 
o  Increasing  the  height  of  Block  24  and  extending  it  around  the  eastern  boundary  acts  to  shield 
the  park  from  1-93  pollution. 

o  Increasing  the  height  of  Block  24  and  integrating  it  with  Block  26  as  office/R&D  provides 
increased  tax  benefit  to  the  city  of  Somerville. 

Thank  you  for  the  opportunity  to  comment  on  this  project. 

David  Dahlbacka 


I 

I 


2S  Hancock  Street 
Somerville  MA  02144 
617-852-3522 
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Czepiga,  Page  (EEA) 


From: 

Sent: 

To: 

Subject: 


Fred  Berman  <fredlori@rcn.com> 
Friday,  July  20,  2018  4:40  PM 
Czepiga,  Page  (EEA) 

Comments  RE:  EEA  #  15595 


July  20,  2018 

Matthew  A.  Beaton,  Secretary 

Executive  Office  of  Energy  and  Environmental  Affairs 

100  Cambridge  Street,  Suite  900 

Boston,  MA  02114 

Attention:  Page  Crepiga,  MEPA  Analyst 

Re:  XMBIY  Draft  Environmental  Impact  Report  (EEA  #15595) 

Dear  Secretary  Beaton  and  Mr,  Czepiga: 

I  am  writing  to  communicate  my  overall  support  for  this  project,  and  to  suggest  some  minor  changes  which  would,  f 
believe,  improve  the  project's  ability  to  address  environment-related  concerns. 

Specifically,  while  the  developer  has  taken  important  steps  to  protect  residents  from  the  particulate  pollution  emanating 
from  1-95,  moving  the  residential  tower  from  Block  25  to  Block  23,  such  that  there  were  towers  on  the  southeast  and 
southwest  corners  of  the  Block  23,  would  further  increase  the  distance  between  the  residents  and  the  pollution 
source.  In  addition,  relocating  the  Block  25  tower  to  Block  23  would  allow  the  consolidation  of  open  space  in  Blocks  21 

and  23. 

I  would  also  encourage  the  developer  to  shrink  the  footprint  of  the  buildings  in  Block  24  and  increase  their  height  such 
that  they  provide  an  impediment  to  the  flow  of  polluted  air  from  1-93,  and  so  that  there  is  more  open  space  in  Block  24 
(which  could  be  consolidated  with  other  open  space). 

The  more  open  space,  and  the  higher  percentage  of  open  space  that  is  planted  -  preferably  with  trees  that  can  block 
the  flow  of  polluted  air  from  i-93  ~  the  better  the  air  quality  will  be  in  the  rest  of  the  Assembly  Square 
area.  Additionally,  the  more  open  space,  the  better  the  ability  to  absorb  and  cleanse  water  and  slow  its  flow  into  the 
Mystic  River. 

To  encourage  walking  and  cycling  to  Assembly  Square,  and  to  promote  transit  use,  the  developer  should  be  encouraged 
to  enhance  Foley  Street  by  planting  trees,  improving  the  sidewalk  infrastructure,  and  establishing  safe  bike  lanes  to  the 
transit  stop. 

Thank  you  for  your  attention. 

Fred  Berman 

fredlori@rcn.com 

25  Cherry  St.  Somerville  M A  02144 
H:  617-776-0503  C:  617-501-1404 
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Letter  9 


Czepiga,  Page  (EEA) 

From:  Bestor,  Jane  <jbestor@law.harvard.edu> 

Sent:  Friday,  July  20,  201 8  4:55  PM 

To:  Czepiga,  Page  (EEA) 

Subject:  Response  regarding  EEA  #  15595 


Matthew  A.  Beaton,  Secretary 

Executive  Office  of  Energy  and  Environmental  Affairs 

100  Cambridge  Street,  Suite  900 

Boston,  MA  02114 

Attn,:  Page  Crepiga,  MEPA  Analyst 
Re: EEA  U 1559 


Dear  Analyst  Crepiga, 

Thank  you  for  the  opportunity  to  comment  on  EEA  #1559  at  Assembly  Square.  As  a  resident  of  Somerville  since  1985, 
and  as  a  mother  who  raised  two  sons  in  the  city,  I  am  acutely  aware  of  the  lack  of  adequate  public  open  space  in 
Somerville.  The  Trust  for  Public  Land  has  called  attention  to  the  intimate  link  between  access  to  public  open  space,  in 
particular  space  able  to  support  recreational  activity,  and  the  quality  of  public  health  in  the  United  States.  As  EEA  is  well 
aware  from  its  funding  of  a  2008  study  in  Somerville  on  the  issue  of  open  space  in  the  city,  as  well  as  from  comment 
letters  on  previous  projects  at  Assembly  Square,  Somerville  is  incredibly  deficient  in  this  area.  The  proposed  project  is 
sadly  inadequate  in  meeting  even  minimum  standards  in  this  regard  relative  to  its  proposed  build-out  of  1,496,000  sq. 
ft,  including  489  residential  units. 

The  Somerville  Open  Space  and  Recreation  Plan  2016-2021  can  be  accessed  at  https://2xbcbm3dmbsgl2akbzq9ef2k- 
WDengine.netdna-ssl.com/wp-content/uploads/2016/09/QSRP-Draft.pdf. 

The  plan  summary  succinctly  lays  out  the  city's  inadequate  public  open  space  relative  to  the  size  of  its  population,  the 
acute  desire  of  residents  for  more  quality  open  space,  and  the  challenges  arising  in  addressing  this  need  from  the 
density  of  build-out: 

Approximately  160  acres ,  or  6%,  of  Somerville's 
4.1  square  miles  meet  the  definition  of  open 
space  laid  out  in  this  Plan.  All  of  Somerville's  open 
spaces  are  heavily  used  by  nearly  80,000  residents 
and  consistently  identified  as  a  priority  in  the  City's 
long-range  and  neighborhood  planning  processes. 

Because  of  the  lack  of  opportunities  for  dramatic 
expansion,  each  of  Somerville's  parks  and  open 
spaces  is  a  precious  resource. 

This  Plan,  and  the  processes  that  informed 
it,  clearly  support  the  need  to  acquire  additional 
open  space.  This  need  is  consistently  expressed  by 
the  community  and  clearly  stated  in  the  long  term 
planning  goals  articulated  in  SomerVision,  the  city's 
comprehensive  plan  (p.6,  my  emphasis). 

I  have  no  problem  with  the  total  square  footage  of  this  project;  Somerville  needs  more  well-conceived,  medium  to  high- 
density  mixed  use  projects  that  can  help  to  take  us  off  state  welfare  and  provide  good  jobs  for  city  residents.  But  'well- 

l 


conceived'  includes  an  adequate  contribution  to  Somerville  residents'  urgent  need  for  high  quality  public  open  space.  I 
therefore  ask  you  to  require  the  developers  to  require  at  least  one-and-a*half  and  ideally  two  acres  In  quality  public 
open  space  by  reconceptualizing  the  distribution  of  uses  in  their  building  plans. 

Thank  you  for  your  consideration, 

Jane  Fair  Bestor 
45  Ibbetson  Street,  Apt.3 
Somerville,  MA  02143 
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Letter  1 0 


Wig  Zamore 
13  Highland  Avenue  #3 
Somerville  MA  02143 
617-625-5630 

wigzamQre@gmait.com 

July  22,  2018 

Matthew  Beaton,  Secretary 

Executive  Office  of  Energy  and  Environmental  Affairs 
Attn:  MEPA  Office  /  MEPA  Analyst  Anne  Canaday 
100  Cambridge  Street,  Suite  900 
Boston  MA  021 14 

Via  email  to  Ms.  Page  Czepiga  page.czepiga@mass.gov 

RE:  EEA#1 5595,  Draft  EIR,  XMBLY  Somerville  MA 

Dear  Secretary  Beaton, 

REGIONAL  and  LOCAL  BACKGROUND 

It  is  important  for  Somerville  and  the  region  that  development  at  Assembly  Square,  including 
XMBLY,  move  forward  expeditiously  with  a  mix  of  new  land  uses  that  serve  local  needs  and  take 
advantage  of  regional  opportunities,  and  that  also  advance  Massachusetts’  new  sustainability  goals. 
Our  economy  was  energy  intensive  and  manufacturing  based  through  the  middle  of  the  20th 
century.  We  are  now  in  the  middle  of  a  long  transition  to  a  knowledge-based  economy.  The  Boston 
region  is  fortunate  to  be  able  to  lean  on  its  premier  educational  institutions  as  we  transition  to  a 
21st  century  economy.  But  this  transition  is  creating  winners  and  losers,  with  local  gains  and  losses. 
Somerville  aims  to  be  diverse  and  sustainable,  with  a  balance  of  jobs,  housing  and  green  space. 

The  new  jobs  and  knowledge-based  economy  emanating  from  Kendall  Square  specifically,  and 
Cambridge  and  Boston  more  generally,  have  created  enormous  intellectual  and  commercial  wealth. 
There  is  a  concentration  of  jobs  and  commercial  wealth  in  those  municipalities,  relative  to 
adjacent  and  other  nearby  cities  and  towns,  accompanied  by  a  dire  shortage  of  local  housing  in 
Cambridge  and  Boston,  and  of  commercial  tax  base  in  their  neighbors,  like  Somerville.  Cambridge 
has  more  than  6000  excess  jobs  per  square  mile,  relative  to  local  workforce,  with  Boston  not  far 
behind.  Somerville  has  a  shortage  of  jobs,  relative  to  residents,  of  nearly  5000  per  square  mile.  At 
the  same  time,  Somerville  has  the  least  public  green  space  per  1000  residents  in  Massachusetts. 

As  the  area  stretching  from  Central  Square  to  Kendall  Square  to  Lechmere  to  North  Point  fills  up 
with  labs,  office  and  some  housing  and  retail,  it  is  worth  noting  that  60%  of  the  large  tracts  of  land 
that  could  be  re-developed  within  2,5  miles  of  Kendall  Square  lie  in  Somerville.  Roughly  20%  lies  at 
Harvard  Allston,  roughly  20%  lies  in  the  Rutherford  /  193  Corridor  of  Boston  between  Sullivan  Square 
and  North  Station  /  Mass  General,  and  the  rest  is  composed  of  Somerville’s  Transformative  Districts 
-  Assembly  Square,  Inner  Belt,  Brickbottom  and  Union  Square.  Most  of  this  land  is,  or  could  be 
made  to  be,  accessible  via  rail-based,  electrically  powered  MBTA  Transit  and  Regional  Paths  for 
walking  and  biking.  These  areas  hold  regional  and  local  opportunities,  but  also  large  challenges. 

Somerville’s  Transformative  Districts,  including  Assembly  Square,  are  expected  to  provide  most  of 
the  city’s  new  open  space,  housing  and  jobs  over  the  next  20  to  30  years.  The  city’s 
Comprehensive  Plan  SomerVision  (April  2012,  https: // www.somervUlema.gov/sofnervision)  calls 
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for  the  establishment  of  125  new  publically  accessible  open  space  acres,  30,000  new  jobs  and 
6,000  new  housing  units,  20%  of  those  to  be  affordable,  and  increased  reliance  on  electric  transit, 
walking  and  biking.  In  progress  to  date,  the  city  is  ahead  of  its  housing  goals,  and  doing  well  with 
its  transportation  goals.  The  Orange  Line  at  Assembly  Square  is  the  state's  first  new  subway  stop  in 
three  decades,  built  without  MBTA  funding  because  of  a  bold  community  /  developer  settlement. 

The  Green  Line  Extension's  two  branches  (GLX)  will  complement  the  Red  Line  at  Davis  and  the 
Orange  at  Assembly.  The  new  light  rail  will  be  built  simultaneously  with  the  completion  of  the 
Community  Path,  which  project  will  allow  off-road  bicycle  and  pedestrian  travel  from  Lexington 
and  Bedford  to  Downtown  Boston,  connecting  with  the  Charles  River  Paths,  the  Grand  Junction 
Path  in  Cambridge  and  the  Northern  Strand  from  Lynn.  These  will  eventually  all  connect  to  the 
Community  Path  in  Inner  Belt  Somerville,  completing  a  spectacular  regional  Path  network.  The 
Northern  Strand  will  connect  from  Everett  to  Assembly  Square  via  a  pedestrian  and  bicycle  bridge 
over  the  Mystic  River  that  is  in  early  stages  of  design,  and  has  been  extremely  well-received. 


ASSEMBLY  SQUARE  and  EXMBLY 

The  XMBLY  Draft  EIR  has  some  good  features,  and  some  features  that  currently  fall  short. 

The  site  plan  and  program  have  aspects  of  both.  The  plan  itself  makes  an  excellent  effort  toward 
mitigating  the  very  serious  health  risks  of  highway  pollution,  both  by  keeping  new  housing  300  feet 
or  more  from  the  edge  of  193  and  by  proposing  solid  and  green  walls  south  of  the  main  public  space 
of  the  project.  Using  National  Institute  of  Health  funding,  Somerville  community  and  Tufts 
researchers  have  established  a  significant  local  relationship  between  highway  pollution  and 
biomarkers  of  cardiovascular  risk.  This  parallels  the  history  of  cardiopulmonary  disease  in 
Somerville  and  the  growing  body  of  environmental  epidemiology  findings  of  elevated  cardiovascular 
and  lung  cancer  mortality,  as  well  as  childhood  asthma  and  autism,  in  these  kinds  of  locations. 

The  alignment  and  treatment  of  K  Street  is  also  a  nice  feature.  The  proposed  alignment  will  allow 
a  continuous  street  from  the  Marketplace  through  XMBLY  and,  eventually,  onto  the  Home  Depot 
parcel  which  will  likely  be  redeveloped  as  urban  mixed  use.  The  proposed  woonerf  like  design  of 
portions  of  K  Street  that  will  front  on  public  space  will  allow  it  to  be  used  as  a  shared  space  which 
can  be  used  for  festivals,  a  growing  local  Somerville  variation  on  Complete  Streets  philosophy.  The 
organization  of  most  XMBLY  garage  entries  and  exits  away  from  K  Street  is  also  good  urban  design. 

With  regard  to  overall  development  program,  the  decrease  in  program  size  to  roughly  1 .5  million 
square  feet  from  the  earlier  proposal  of  a  more  job  intense  2.0  million  gross  square  feet  of  building 
is  disappointing.  This  highly  visible  site  can  hold  a  fair  amount  of  new  jobs,  which  both  Somerville 
and  the  region  will  need  fairly  soon,  as  East  Cambridge  fills  out.  The  Orange  Line  already  connects 
Assembly  Square  to  all  other  rail-based  transit  in  eastern  Massachusetts.  Thus,  the  diverse  job 
opportunities  at  Assembly  Square  can  be  reached  without  reliance  on  petroleum  based  single  or 
low  occupancy  vehicles.  It  is  also  perplexing,  and  disappointing,  that  the  new  XMBLY  DEIR  plan  has 
a  much  higher  ratio  of  parking  on-site  to  development  square  feet  than  the  prior  EENF  proposed. 

The  EENF  proposed  1670  parking  spaces  for  2.0  million  square  feet  of  development,  while  this  DEIR 
proposes  1693  spaces  for  1 .5  million  square  feet  of  buildings.  Somerville  currently  has  the  second 
highest  bicycling  to  work  intensity  in  the  US,  after  Portland  Oregon,  and  is  the  locus  for  new 
electric  transit  and  will  host  the  hub  of  the  most  complete  regional  Path  network  in  New  England. 
Surely  XMBLY  can  do  better  with  both  its  parking  space  ratio  and  in  mitigating  the  DEIR's  dire 
predictions  of  intersections  with  D,  E  and  F  ratings.  We  need  a  more  sustainable  transportation 
plan.  The  PARTNERS  project  has  used  less  parking  spaces  than  predicted.  The  Assembly  TMA  is 
about  to  start  up.  Assembly  Square  provides  ample  opportunities  for  XMBLY  to  do  better. 


10.1 


10.2 


With  regard  to  building  energy  use  and  electric  power,  XMBLY  can  similarly  improve  on  its  LID 
proposals.  Transportation  has  passed  electric  power  generation  as  the  largest  energy  using  sector 
in  the  US,  but  they  remain  close.  Massachusetts  consumes  less  energy  per  capita  than  most  states, 
in  part  because  of  our  population  density.  Nevertheless,  large  opportunities  for  XMBLY  to  be  more 
sustainable,  besides  in  its  transportation  strategies,  lie  in  pursuit  of  Passive  House  standards  for  its 
residential  buildings  and  in  the  potential  for  more  robust  solar  roof  installations  on  all  of  its  roofs. 
Additionally,  XMBLY  may  want  to  confer  with  others  at  Assembly  Square  about  the  potential  for 
shared  district  energy.  It  may  even  be  worth  working  with  MWRA  on  power  from  regional  waste. 


10. 


Finally,  although  the  new  XMBLY  proposal  has  more  generous  public  open  space  than  the  site  plan 
shown  in  the  EENF,  the  amount  of  green  and  open  space  proposed  falls  far  short  of  the  ratio 
established  by  SomerVision,  of  one  new  acre  of  open  space  for  every  120,000  square  feet  of  new 
buildings.  The  expectation  of  SomerVision  was  that  the  Tranformative  Districts  would  provide  most 
of  the  jobs  and  most  of  the  new  green  and  open  space  in  that  Comprehensive  Plan.  Somerville  is 
furthest  behind  its  duly  adopted  SomerVision  goals  in  achieving  its  public  green  and  open  space 
goals.  Somerville  already  has  the  least  public  green  and  open  space  per  1000  residents  of  any  of 
Massachusetts’  351  cities  and  towns.  XMBLY  could  achieve  much  more,  for  itself  and  Somerville. 


If  XMBLY  was  to  move  ahead  with  its  largest  garage  and  office  /  lab  buildings  first,  the  other  new 
garages  in  its  plan  would  not  be  necessary  at  all.  By  adding  residential  height  on  several  corners  of 
Block  23,  removing  the  small  footprint  Block  25,  and  through  eventual  bolder  re-development  of 
Blocks  24  and  26,  XMBLY  could  end  up  with  33%  more  built  square  feet  and  much  more  significant 
public  green  and  open  space.  It  is  not  possible  to  deal  with  the  crises  of  climate  change,  or  with 
Somerville’s  unhealthy  lack  of  green  space,  without  attaining  the  natural  and  public  space  goals  of 
SomerVision.  Through  a  more  creative  urban  design  and  building  program,  EXMBLY  could  create  a 
more  desirable  place  to  live,  work  and  play,  as  well  as  a  more  profitable  project.  See  attached. 


10. 


The  provision  of  Block  21  space  for  an  Assembly  Square  fire  station  is  important,  and  well-located. 
That  said,  Federal  Realty,  with  its  renewal  and  large  addition  to  riverfront  green  space,  its  $15 
million  contribution  to  the  new  Orange  Line  T-stop,  and  its  contributions  to  active  transport 
facilities  connecting  Assembly  Square  to  surrounding  neighborhoods  established  a  level  of 
community  benefit  which  far  exceeds  the  pro  rata  contributions  of  the  XMBLY  project  so  far.  The 
Route  28  underpass  over  the  Mystic  River  from  Assembly  to  Ten  Hills  is  nothing  short  of 
spectacular.  Similarly,  the  PARTNERS  project  has  made  over  50%  of  its  site  accessible  green  space. 


10. 


There  are  two  critically  significant  projects  that  XMBLY  could  offer  for  PUBLIC  BENEFIT. 

The  notion  that  re-timing  traffic  lights  can  provide  a  major  benefit  to  expected  XMBLY  related 
Assembly  Square  traffic  congestion  is  just  ridiculous.  VHB  has  been  intensely  involved  as  a  project 
transportation  consultant  at  Assembly  Square  for  roughly  two  decades.  And  20th  century  traffic 
consulting  firms  routinely  suggested  traffic  light  timing  as  THE  Solution  to  traffic  congestion.  It 
was  cheap.  But  those  promises  always  seemed  to  fall  flat.  As  accurately  predicted  by  VHB  in  its 
many  earlier  environmental  filings  for  Assembly  projects,  the  Middlesex  Avenue  entrance  off  of 
Route  28  is  a  nightmare.  The  daily  conflict  between  northbound  traffic  coming  off  of  193  ramps 
and  Mystic  Avenue,  and  R28  traffic  turning  into  Assembly  Square  is  horrific  and  life  threatening. 

A  serious  updated  study  of  how  to  bring  a  spur  off  of  Route  28,  under  193  and  directly  onto 
Foley  Street  is  needed  ASAP.  This  is  the  long  term  solution  to  directly  connecting  the  center  of 
Somerville  to  the  new  Assembly  T-stop.  And  the  best  hope  for  alleviating  the  dramatic  level  of 
service  deterioration  predicted  in  the  XMBLY  DE1R.  Fay  Spofford  took  this  concept  quite  far  in 


earlier  studies.  That  work  needs  to  be  updated  now  that  Assembly’s  21st  century  development 
course  has  been  charted.  This  effort  would  be  a  huge  advance  for  all  of  Assembly’s  future  users. 

Second,  the  Mystic  River  Watershed  Association  is  a  critical  champion  of  the  clean-up,  use  and 
future  of  Massachusetts’  most  fully  polluted  river  system.  Working  with  community  advocates, 
academics,  MA  DEP  and  US  EPA,  MyRWA  has  made  stunning  progress  in  cleaning  up  and  planning  for 
a  healthier,  more  sustainable  Mystic  River  Watershed  future.  Their  organization  needs  a 
permanent  home,  and  Assembly  Square  would  be  the  perfect  site  for  them.  It  is  accessible  via 
MBTA  and  active  transport.  It  sits  on  the  saltwater  /  freshwater  nexus  of  the  Mystic  River,  and 
there  is  ample  waterfront  property  that  could  host  a  permanent  MyRWA  home  at  Assembly  Square. 
The  Mystic  runs  through  diverse  communities,  ranging  from  wealthy  suburbs  upriver  to  some  of 
Massachusetts’  most  challenged  environmental  justice  neighborhoods  in  the  urban  core.  As  we 
face  equity  and  climate  challenges  in  the  decades  ahead,  a  new  home  for  MyRWA  would  be  a 
fitting  and  lasting  project  benefit  for  Assembly  Square,  Somerville  and  the  region  as  a  whole. 

Best  Regards,  Wig  Zamore 
Email  or  617-625-5630 


Attachment  to  Wig's  XMBLY  DEIR  Comments 
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—Foley  needs  to  be  a  Great  Street  -  Trees,  Sidewalks,  Bike  Lanes  These  are  all  ISSUES 

Connecting  McGrath  and  Somerville  to  Assembly  and  T 
Residential  Tower  Block  25  square  feet  could  be  re-allocated  to  Block  23 
Re-development  of  Block  24  as  Office  could  increase  Park  Size 
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Should  connect  directly  NOVAYA  $  CRESSET  xmbly  master  plan  design  review  committee  i  u 
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45  Ibbetson  St  #1 
Somerville,  MA  02143 
July  16,  2018 
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Letter  1 1 


Matthew  A.  Beaton,  Secretary 

Executive  Office  of  Energy  and  Environmental  Affairs 

1 00  Cambridge  Street,  Suite  900 

Boston.  MA  02114 

Attn:  Page  Czepiga.  MEPA  Analyst 
Re:  EEA  #  1 5595 


Dear  Secretary  Beaton: 


Thank  you  for  the  opportunity  to  comment  on  the  Draft  Environmental  Impact  Report  for  the 
proposed  XmhJy  development  at  5  Middlesex  Avenue  in  Somerville. 

I  appreciate  some  of  the  changes  made  by  the  developers  since  the  prior  proposal  for  the  site.  In 
particular.  I  am  happy  to  see  the  land  swap  that  has  enabled  a  better  street  grid  to  be  created  at 
the  intersection  of  Foley  Street  and  the  new  K  Street.  1  am  also  happy  to  see  that  residential 
buildings  are  being  set  back  from  1-93  at  least  300'  to  satisfy  concerns  about  air  quality  closer  to 
the  highway.  The  addition  of  a  filtration  grove  between  the  housing  and  the  highway  is  also  a 
nice  feature. 

I  am,  however,  concerned  about  the  design  of  public  open  space  in  the  development.  While  the 
developers  are  proposing  an  increase  in  the  size  of  the  central  public  open  space  from  31,000 
square  feet  to  48,000  square  feet,  this  is  still  quite  small,  just  over  an  acre.  For  a  typical 
Somerville  residential  neighborhood  with  densely  spaced  2  and  3  story  houses,  an  acre  would  be 
a  passable  size  for  a  neighborhood  park.  For  the  much  more  densely  built  9.38  acre  area  of  this 
development,  it  is  inadequate.  Somerville  already  has  very  little  public  open  space  per  person, 
and  a  particularly  small  amount  of  green  public  open  space.  The  city  of  Somerville  carried  out  a 
broadly  participative  planning  process  called  Somervision  that  settled  on  the  creation  of  125 
acres  of  publicly  accessible  open  space  as  a  goal  for  2010  to  2030.  The  145  acre  Assembly 
Square  site  was  seen  as  a  place  that  could  supply  a  significant  increase  in  green  public  open 
space  in  addition  to  providing  an  increase  in  commercial  tax  base  and  jobs.  The  DEIR  strains  to 
make  this  48.000  square  foot  open  area  seem  more  substantial  than  it  is.  There  is  a  central  green 
lawn,  but  Figure  1-6,  the  plan  that  details  the  planting  of  the  central  area,  lacks  a  scale,  so  it  is 
hard  to  tell  just  how  large  the  lawn  is.  From  the  plan  and  the  perspective  sketches,  the  lawn 
appears  to  be  floating  in  the  midst  of  an  oddly  shaped  paved  area.  It's  not  clear  that  there  is  a 
"there  there.  Figure  1  -7,  the  plan  of  public  open  space,  uses  green  to  color  the  area  that  counts 
as  public  open  space,  even  though  most  of  the  designated  open  space  consists  of  paved  surfaces 
and  sidewalks. 

1  am  also  concerned  by  what  seem  to  me  to  be  relatively  weak  measures  to  counteract  sea  level 
rise  and  other  possible  impacts  of  global  warming.  In  August  2010  there  was  an  intense  rain 


11.1 


11.2 


storm  that  caused  flash  flooding  in  East  Cambridge  and  East  Somerville,  notably  where  McGrath 
Highway  goes  under  1-93.  1  heard  that  there  was  flooding  in  the  general  vicinity  of  this  site  also 
and  that  the  flooding  was  not  within  a  previously  designated  flood  zone.  We  are  learning  that 
more  intense  rainfalls  accompanying  global  warming  can  cause  massive  problems  in  places  that 
previously  had  well-functioning  water  management  systems  (like  Japan).  The  DEIR  expects  that 
“raising  finish  floor  elevations  for  occupiable  spaces  above  the  projected  flood  elevations”  will 
reduce  vulnerability  to  floods,  but  the  development  includes  underground  garages.  Has  attention 
been  given  to  creating  systems  that  can  store  flood  water  temporarily?  Could  a  larger  green  open 
space  be  connected  to  a  more  extensive  and  innovative  water  management  system? 

One  final  note:  On  page  1  -6  there  is  a  reference  to  “impervious”  surfaces  in  the  paved  areas; 
from  the  context,  it  appears  that  what  was  meant  was  “pervious.”  This  needs  to  be  clarified. 


Sincerely, 

Lynn  McWhood 


XMBLY 


Final  EIR 


Appendix  C:  Transportation  Supporting 
Documentation 


14000.00  ::  5  Middlesex  Avenue 

26:  1-93  NB  Off-Ramp  &  Cambridge  Street 


2017  Existing  Conditions 

Timing  Plan:  Weekday  Morning 
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4.0 

4.0 

4.0 

4.0 

All-Red  Time  (s) 

1.0 

1.0 

1.0 

1.0 

Lost  Time  Adjust  (s) 

0.0 

0.0 

0.0 

Total  Lost  Time  (s) 

Lead/Lag 

5.0 

5.0 

5.0 

Lead 

Lead 

Lag 

Leaa-Lag  upnmize '  . . 

Kecau  Moae 

C-Min 

C-Min 

None 

None 

Act  Effct  Green  (s) 

55.1 

55.1 

57.1 

74.9 

Actuated  g/C  Ratio 

0.39 

0.39 

0.41 

0.54 

v/c  Ratio 

0.38 

0.54 

0.86 

0.43 

Control  Delay 

32.4 

19.9 

51.8 

6.7 

Queue  Delay 

0.0 

0.0 

0.0 

0.0 

Total  Delay 

32.4 

19.9 

51.8 

6.7 

LOS 

C 

B 

D 

A 

Approach  Delay 

Approach  LOS 

32.4 

19.9 

33.5 

C 

B 

C 

Queue  Length  50th  (ft) 

Queue  Length  95th  (ft) 

160 

105 

475 

58 

230 

106 

#670 

107 

Internal  Link  Dist  (ft) 

246 

522 

579 

i  urn  day  Lengin  (tij 

oase  uapaciiy  ^vpn; 

14Ub 

1444 

675 

911 

Starvation  Cap  Reductn 

0 

0 

0 

0 

Spillback  Cap  Reductn 

0 

0 

0 

0 

Storage  Cap  Reductn 

0 

0 

0 

0 

Reduced  v/c  Ratio 

0.34 

0.48 

0.86 

043 

Intersection  Summary 

Area  Type: 

Other 

— - 

Cycle  Length:  140 
Actuated  Cycle  Length:  140 

Offset:  0  (0%),  Referenced  to  phase  1  :EBWB,  Start  of  Green 
Natural  Cycle:  80 

Control  Type:  Actuated-Coordinated 
Maximum  v/c  Ratio:  0.86 

Intersection  Signal  Delay:  28.9  Intersection  LOS:  C 

Intersection  Capacity  Utilization  53.5%  ICu  Level  of  Service  A 

Analysis  Period  (min)  15 

#  95th  percentile  volume  exceeds  capacity,  queue  may  be  longer. 

Queue  shown  is  maximum  after  two  cycles. 


Splits  and  Phases:  26: 1-93  NB  Off-Ramp  &  Cambridge  Street 
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Lanes,  Volumes,  Timings 
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14000.00  ::  5  Middlesex  Avenue  2017  Existing  Conditions 

27:  Cambridge  Street  &  Rutherford  Ave  SB  Service  Road  &  Maffa  Way  &  Sullivan  Square  Rotary _ Timing  Plan:  Weekday  Morning 


— 

“X 

> 

A 

V 

L 

1 

Lane  Group 

EBT 

EBR 

EBR2 

NBR 

NBR2 

SBL2 

SBL 

SBT 

09 

Lane  Configurations 

f 

r 

rs 

5 

ft 

Traffic  Volume  (vph) 

640 

880 

115 

680 

205 

195 

205 

550 

Future  Volume  (vph) 

640 

880 

115 

680 

205 

195 

205 

550 

Ideal  Flow  (vphpl) 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

Storage  Length  (ft) 

75 

0 

0 

Storage  Lanes 

2 

2 

2 

Taper  Length  (ft) 

25 

Satd.  Flow  (prot) 

2916 

1374 

1509 

2561 

0 

1493 

1559 

3282 

Fit  Permitted 

0.950 

0.950 

Satd.  Flow  (perm) 

2916 

1374 

1509 

2561 

0 

1493 

1071 

3282 

Right  Turn  on  Red 

Yes 

Yes 

Yes 

Satd.  Flow  (RTOR) 

101 

94 

166 

94 

Link  Speed  (mph) 

30 

30 

Link  Distance  (ft) 

881 

223 

Travel  Time  (s) 

20.0 

5.1 

Confl.  Peds.  (#/hr) 

122 

132 

122 

122 

;  :  :  ■  .  '  ■  \  v:  ■ 

Confl.  Bikes  (#/hr) 

8 

22 

4 

Peak  Hour  Factor 

0.88 

0.88 

0.88 

0.95 

0.95 

0.92 

0.92 

0.92 

Heavy  Vehicles  (%) 

7% 

7% 

7% 

11% 

11% 

10% 

10% 

10% 

Shared  Lane  Traffic  (%) 

46% 

10% 

Lane  Group  Flow  (vph) 

1187 

540 

131 

932 

0 

191 

244 

598 

Turn  Type 

NA 

Prat 

Prot 

Prot 

Prot 

Prot 

NA 

Protected  Phases 

1 

1 

1 

6 

5 

5 

56 

9 

Permitted  Phases 

Detector  Phase 

1 

1 

1 

6 

5 

5 

56 

Switch  Phase 

Minimum  Initial  (s) 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

Minimum  Split  (s) 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

14.0 

Total  Split  (s) 

59.0 

59.0 

59.0 

47.0 

20.0 

20.0 

14.0 

Total  Split  (%) 

42.1% 

42.1% 

42.1% 

33.6% 

14.3% 

14.3% 

10% 

Yellow  Time  (s) 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

All-Red  Time  (s) 

2.0 

2.0 

2.0 

3.0 

3.0 

3.0 

1.0 

Lost  Time  Adjust  (s) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Total  Lost  Time  (s) 

5.0 

5.0 

5.0 

6.0 

6.0 

6.0 

Lead/Lag 

Lag 

Lead 

Lead 

Lead-Lag  Optimize? 

Recall  Mode 

C-Min 

C-Min 

C-Min 

None 

None 

None 

None 

Act  Effct  Green  (s) 

68.0 

68.0 

68.0 

41.0 

14.0 

14.0 

61.0 

Actuated  g/C  Ratio 

0.49 

0.49 

0.49 

0.29 

0.10 

0.10 

0.44 

v/c  Ratio 

0.84 

0.81 

0.17 

1.14 

0.64 

1.02 

0.42 

Control  Delay 

37.9 

41.9 

6.3 

111.2 

21.9 

98.0 

30.5 

Queue  Delay 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Total  Delay 

37.9 

41.9 

6.3 

111.2 

21.9 

98.0 

30.5 

LOS 

D 

D 

A 

F 

C 

F 

C 

Approach  Delay 

36.8 

44.9 

Approach  LOS 

D 

D 

Queue  Length  50th  (ft) 

504 

448 

14 

-531 

23 

-162 

208 

Queue  Length  95th  (ft) 

588 

614 

48 

#680 

m93 

m#312 

m246 

Internal  Link  Dist  (ft) 

801 

143 

Turn  Bay  Length  (ft) 

75 

75 

Base  Capacity  (vph) 

1416 

667 

784 

816 

298 

240 

1430 

Starvation  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Spillback  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Storage  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Reduced  v/c  Ratio 

0.84 

0.81 

0.17 

1.14 

0.64 

1.02 

0.42 

intersection  Sumroay _ 

Area  Type:  Other 

Cycle  Length:  140 
Actuated  Cycle  Length:  140 

Offset:  73  (52%),  Referenced  to  phase  1:EBT,  Start  of  Green 

Natural  Cycle:  150 

Control  Type:  Actuated-Coordinated 

Maximum  v/c  Ratio:  1.14 

Intersection  Signal  Delay:  57.1  Intersection  LOS:  E 

Intersection  Capacity  Utilization  99.1%  ICU  Level  of  Service  F 

Analysis  Period  (min)  15 

~  Volume  exceeds  capacity,  queue  is  theoretically  infinite. 

Queue  shown  is  maximum  after  two  cycles. 

#  95th  percentile  volume  exceeds  capacity,  queue  may  be  longer. 

Queue  shown  is  maximum  after  two  cycles, 
m  Volume  for  95th  percentile  queue  is  metered  by  upstream  signal. 
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Splits  and  Phases:  27:  Cambridge  Street  &  Rutherford  Ave  SB  Service  Road  &  Maffa  Way  &  Sullivan  Square  Rotary 
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Lanes,  Volumes,  Timings 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue 

28:  Rutherford  Ave  NB  Service  Road  &  Sullivan  Square  Rotary 


2017  Existing  Conditions 

Timing  Plan:  Weekday  Morning 


>  <  A  t 

Movement 

EBT 

EBR  WBL  WBT  NBL  NBR 

Lane  Configurations 

ft 

rr 

Traffic  Volume  (veh/h) 

1515 

0  0  0  0  415 

Future  Volume  (Veh/h) 

1515 

0  0  0  0  415 

Sign  Control 

Free 

Free  Stop 

Grade 

0% 

0%  0% 

Peak  Hour  Factor 

0.97 

0.97  0.92  0.92  0.86  0.86 

Hourly  flow  rate  (vph) 

1562 

0  0  0  0  483 

Pedestrians 

129 

Lane  Width  (ft) 

12.0 

Walking  Speed  (ft/s) 

7  7271171 

3-5 

Percent  Blockage 

12 

Right  turn  flare  (veh) 

■  -  .  'a.  7  '  ■  '  ;7’ 

Median  type 

None 

None 

Median  storage  veh) 

Upstream  signal  (ft) 

237 

pX,  platoon  unblocked 

'  .  ' 

vC,  conflicting  volume 

1691  1691  910 

vCI ,  stage  1  conf  vol 

.  ,  .  ■ .  '  ■  - 

vCu,  unblocked  vol 

1691  1691  910 

tC,  single  (s) 

4.1  6.9  7.0 

tC,  2  stage  (s) 

§igjiiii 

tF  (s) 

2.2  3.6  3.4 

pO  queue  free  % 

7 '7 

100  100  0 

cM  capacity  (veh/h) 

328  70  235 

Direction,  Lane# 

EB 1 

EB2 

NB1  NB2 

Volume  Total 

781 

781 

242  242 

Volume  Left 

0 

0 

0  0 

Volume  Right 

0 

0 

242  242 

cSH 

1700 

1700 

OQC  OQG 

235  235 

Volume  to  Capacity 

0.46 

0.46 

1.03  1.03 

Queue  Length  95th  (ft) 

0 

0 

249  249 

Control  Delay  (s) 

0.0 

0.0 

111.1  111.1 

Lane  LOS 

F  F 

Approach  Delay  (s) 

0.0 

111.1 

Approach  LOS 

Intersection  Summary 

.  :7 . ;  ....7; 

F 

Average  Delay 

26.2 

Intersection  Capacity  Utilization 

63.1%  ICU  Level  of  Service  B 

Analysis  Period  (min) 

15 

\\vhb\proj\Wat-LD\1 4000.00  5  MiddlesexAv  Somerville\tech\Traffic\Synchro\Sullivan  Square\201 7  EX_AM.syn  HCM  Unsignalized  Intersection  Capacity  Analysis 

VHB/MSD  10/04/2018 


14000.00  ::  5  Middlesex  Avenue  2017  Existing  Conditions 

29:  Sullivan  Square  Rotary  &  Main  Street  Tim|ng  Plan:  Weekday  Morning 


Intersection 


Int  Delay,  s/veh 

147 

Movement 

WBL 

WBR 

NBT 

NBR 

SBL 

SBT 

Lane  Configurations 

f 

+t» 

Traffic  Vol,  veh/h  0 

505 

985 

945 

0 

0 

'*  T:-"  :  J  m  ;|j.  r*  _  ^  ;§1 

Future  Vol,  veh/h 

0 

505 

985 

945 

0 

0 

Conflicting  Peds,  #/hr 

0 

0 

0 

59 

59 

0 

Sign  Control 

Stop 

Stop 

Free 

Free 

Free 

Free 

RT  Channelized 

- 

Stop 

None 

- 

None 

Storage  Length 

- 

0 

- 

- 

- 

- 

Veh  in  Median  Storage,  # 

0 

- 

0 

- 

- 

- 

Grade,  % 

•  0 

- 

0 

- 

- 

0 

Peak  Hour  Factor 

99 

99 

97 

97 

92 

92 

Heavy  Vehicles,  % 

5 

5 

8 

8 

2 

2 

Mvmt  Row 

0 

510 

1015 

974 

0 

0 

Major/Minor_ Minor! Majorl 


Conflicting  Flow  All 

- 

1054  0 

0 

Stage  1 

- 

- 

- 

Stage  2 

- 

- 

- 

Critical  Hdwy 

- 

7 

- 

Critical  Hdwy  Stg  1 

- 

- 

- 

Critical  Hdwy  Stg  2 

- 

- 

- 

Follow-up  Hdwy 

- 

3.35 

- 

Pot  Cap- 1  Maneuver 

0 

-217 

- 

Stage  1 

0 

- 

- 

Stage  2 

0 

- 

- 

. 

Platoon  blocked,  % 

- 

- 

Mov  Cap-1  Maneuver 

- 

-205 

- 

Mov  Cap-2  Maneuver 
Stage  1 
Stage  2 


Approach 


NB 


HCM  Control  Delay,  s  $  720.5 

HCM LOS  F 


Minor  Lane/MajorMvmt 


NBT  NBR  WBLnl 


:3S 


Capacity  (veh/h) 

HCM  Lane  V/C  Ratio 
HCM  Control  Delay  (s) 
HCM  Lane  LOS 
HCM  95th  %tile  Q(veh) 

Notes 


205 
2.488 
$  720.5 
F 

42.6 


Volume  exceeds  capacity  $:  Delay  exceeds  300s  +:  Computation  Not  Defined  *:  All  major  volume  in  platoon 
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HCM  2010  TWSC 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue  2017  Existing  Conditions 

30:  Sullivan  Square  Rotary  &  Alford  street  SB  _ Timing  Plan:  Weekday  Morning 


> 

—  V  V 

V 

Movement 

EBL 

EBT  WBT  WBR  SBL 

SBR 

Lane  Configurations 

m 

Traffic  Volume  (veh/ti) 

0 

0  995  0  0 

960 

Future  Volume  (Veh/h) 

0 

0  995  0  0 

960 

Sign  Control 

Free  Free  Stop 

Grade 

0%  0%  0% 

Peak  Hour  Factor 

0.92 

0.92  0.98  0.98  0.94 

0.94 

Houriy  flow  rate  (vph) 

0 

0  1015  0  0 

1021 

Pedestrians 

7 

Lane  Width  (ft) 

12.0 

Walking  Speed  (ft/s) 

3.5 

Percent  Blockage 

1 

Right  turn  flare  (veh) 

Median  type 

None  None 

Median  storage  veh) 
Upstream  signal  (ft) 
pX,  platoon  unblocked 
vC,  conflicting  volume 
vCI,  stage  1  conf  vol 
vC2,  stage  2  conf  vol 
vCu,  unblocked  vol 

1022 

1022 

1022  514 

tC,  single  (s) 
tC,  2  stage  (s) 

4.1 

7.1 

7.2 

tF  (s) 

2.2 

3.6 

3.4 

pO  queue  free  % 

100 

100 

0 

cM  capacity  (veh/h) 

670 

211 

472 

Direction,  Lane  # 

WB1 

WB  2  SB  1  SB  2  SB  3 

Volume  Total 

508 

508  340  340  340 

Volume  Left 

0 

0  0  0  0 

mtirs»  *  *  t*  £«■“***;  nv  * 

Volume  Right 

0 

0  340  340  340 

cSH 

1700 

1700  472  472  472 

Volume  to  Capacity 

0.30 

0.30  0.72  0.72  0.72 

Queue  Length  95th  (ft) 

0 

0  144  144  144 

w  wamm  i  k  ^  w 

Control  Delay  (s) 

0.0 

0.0  30.0  30.0  30.0 

Lane  LOS 

D  D  D 

•'  ,  ■  ■■■■ --'t 

'  -sV  '  v.  ■  -  .  s  -  •  " 

Approach  Delay  (s) 

0.0 

30.0 

Approach  LOS 

D 

Intersection  Summary 

Average  Delay 

15.1 

,  'ZLi.b&li-i  -  . L  ft  f,  N  .  £*  «  « 

Intersection  Capacity  Utilization 

57  4%  ICU  Level  of  Service  B 

Analysis  Period  (min) 

15 
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HCM  Unsignalized  Intersection  Capacity  Analysis 

10/04/2018 


14000.00  ::  5  Middlesex  Avenue 

26:  1-93  NB  Off-Ramp  &  Cambridge 

Street 

2017  Existing  Conditions 

Timing  Plan:  Weekday  Evening 

— 

> 

— 

A 

Lane  Group 

EBT 

EBR 

WBL 

WET 

NBL 

NBR 

02 

Lane  Configurations 

ft 

ft 

’S 

r 

Traffic  Volume  (vph) 

595 

0 

0 

510 

385 

310 

Future  Volume  (vph) 

595 

0 

0 

510 

385 

310 

Ideal  Flow  (vphpl) 

1900 

1900 

1900 

1900 

1900 

1900 

Satd.  Flow  (prot) 

3374 

0 

0 

3374 

1687 

1509 

Fit  Permitted 

0.950 

Satd.  Flow  (perm) 

3374 

0 

0 

3374 

1657 

1509 

Right  Turn  on  Red 

Yes 

Yes 

Satd.  Flow  (RTOR) 

138 

Link  Speed  (mph) 

30 

30 

30 

Link  Distance  (ft) 

326 

602 

659 

Travel  Time  (s) 

7.4 

13.7 

15.0 

Confl.  Peds.  (#/hr) 

8 

8 

22 

4 

Confl.  Bikes  (#/hr) 

9 

Peak  Hour  Factor 

0.94 

0.94 

0.92 

0.92 

0.96 

0.96 

Heavy  Vehicles  (%) 

7% 

7% 

7% 

7% 

7% 

7% 

Shared  Lane  Traffic  (%} 

Lane  Group  Flow  (vph) 

633 

0 

0 

554 

401 

323 

Turn  Type 

NA 

NA 

Prot 

custom 

Protected  Phases 

1 

1 

5 

25 

2 

Permitted  Phases 

Detector  Phase 

1 

1 

5 

25 

Switch  Phase 

Minimum  Initial  (s) 

4.0 

4.0 

4.0 

5.0 

Minimum  Split  (s) 

21.0 

21.0 

20.0 

20.0 

Total  Split  (s) 

63.0 

63.0 

57.0 

20.0 

Total  Split  (%) 

45.0% 

45.0% 

40.7% 

14% 

Yellow  Time  (s) 

4.0 

4.0 

4.0 

4.0 

All-Red  Time  (s) 

1.0 

1.0 

1.0 

1.0 

Lost  Time  Adjust  (s) 

0.0 

0.0 

0.0 

Total  Lost  Time  (s) 

5.0 

5.0 

5.0 

Lead/Lag 

Lead 

Lead 

Lag 

Lead-Lag  Optimize? 

Recall  Mode 

C-Min 

C-Min 

None 

None 

Act  Effct  Green  (s) 

67.3 

67.3 

39.5 

62.7 

Actuated  g/C  Ratio 

0.48 

0.48 

0.28 

0.45 

v/c  Ratio 

0.39 

0.34 

0.84 

0.43 

Control  Delay 

26.5 

16.9 

62.9 

14.5 

Queue  Delay 

0.0 

0.0 

0.0 

0.0 

Total  Delay 

26.5 

16.9 

62.9 

14.5 

LOS 

C 

B 

E 

B 

Approach  Delay 

26.5 

16.9 

41.3 

Approach  LOS 

C 

B 

D 

Queue  Length  50th  (ft) 

192 

96 

343 

108 

Queue  Length  95th  (ft) 

300 

112 

428 

144 

Internal  Link  Dist  (ft) 

246 

522 

579 

Turn  Bay  Length  (ft) 

Base  Capacity  (vph) 

1658 

1658 

626 

873 

Starvation  Cap  Reductn 

0 

0 

0 

0 

Spillback  Cap  Reductn 

0 

0 

0 

0 

Storage  Cap  Reductn 

0 

0 

0 

0 

Reduced  v/c  Ratio 

0.38 

0.33 

0.64 

0.37 

intersection  Summary _ 

Area  Type:  Other 

Cycle  Length:  140 
Actuated  Cycle  Length:  140 

Offset:  0  (0%),  Referenced  to  phase  1  :EBWB,  Start  of  Green 
Natural  Cycle:  65 

Control  Type:  Actuated-Coordinated 
Maximum  v/c  Ratio:  0.84 

Intersection  Signal  Delay:  29.3  Intersection  LOS:  C 

Intersection  Capacity  Utilization  46.1  %  ICU  Level  of  Service  A 

Analysis  Period  (min)  15 


Splits  and  Phases:  26: 1-93  NB  Off-Ramp  &  Cambridge  Street 


r  *01  (R) 

1*02 

*Vb5 
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Lanes,  Volumes,  Timings 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue  2017  Existing  Conditions 

27:  Cambridge  Street  &  Rutherford  Ave  SB  Service  Road  &  Maffa  Way  &  Sullivan  Square  Rotary _ Timing  Plan:  Weekday  Evening 


Lane  Group 

EBT 

EBR 

EBR2 

NBR 

NBR2 

SBL2 

SBL 

SBT 

09 

Lane  Configurations 

f 

r 

ra 

5 

tt 

Traffic  Volume  (vph) 

735 

540 

120 

740 

210 

105 

185 

475 

Future  Volume  (vph) 

735 

540 

120 

740 

210 

105 

185 

475 

Ideal  Flow  (vphpl) 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

Storage  Length  (ft) 

75 

0 

0 

Storage  Lanes 

2 

2 

2 

Taper  Length  (ft) 

25 

Satd.  Flow  (prot) 

3080 

1374 

1509 

2707 

0 

1428 

1491 

3139 

Fit  Permitted 

0.950 

0.950 

Satd.  Flow  (perm) 

3080 

1374 

1509 

2707 

0 

1424 

1012 

3139 

Right  Turnon  Red 

Yes 

Yes 

Yes 

Satd.  Flow  (RTOR) 

101 

94 

103 

94 

Link  Speed  (mph) 

30 

30 

Link  Distance  (ft) 

881 

223 

Travel  Time  (s) 

20.0 

5.1 

Confi.  Peds.  (#/hr) 

135 

142 

1 

135 

1 

135 

Confl.  Bikes  (#/hr) 

1 

1 

6 

Peak  Hour  Factor 

0.94 

0.94 

0.94 

0.95 

0.95 

0.92 

0.92 

0.92 

Heavy  Vehicles  (%) 

7% 

7% 

7% 

5% 

5% 

15% 

15% 

15% 

Shared  Lane  Traffic  (%) 

28% 

10% 

Lane  Group  Flow  (vph) 

943 

413 

128 

1000 

0 

103 

212 

516 

Turn  Type 

NA 

Prot 

Prot 

Prot 

Prot 

Prot 

NA 

Protected  Phases 

1 

1 

1 

6 

5 

5 

56 

9 

Permitted  Phases 

Detector  Phase 

1 

1 

1 

6 

5 

5 

56 

Switch  Phase 

Minimum  Initial  (s) 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

Minimum  Split  (s) 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

14.0 

Total  Split  (s) 

54.0 

54.0 

54.0 

52.0 

20.0 

20.0 

14.0 

Total  Split  (%) 

38.6% 

38.6% 

38.6% 

37.1% 

14.3% 

14.3% 

10% 

Yellow  Time  (s) 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

All-Red  Time  (s) 

2.0 

2.0 

2.0 

3.0 

3.0 

3.0 

1.0 

Lost  Time  Adjust  (s) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Total  Lost  Time  (s) 

5.0 

5.0 

5.0 

6.0 

6.0 

6.0 

Lead/Laq 

Lag 

Lead 

Lead 

Lead-Lag  Optimize? 

Recall  Mode 

C-Min 

C-Min 

C-Min 

None 

None 

None 

None 

Act  Effct  Green  (s) 

60.5 

60.5 

60.5 

47.8 

14.7 

14.7 

68.5 

Actuated  g/C  Ratio 

0.43 

0.43 

0.43 

0.34 

0.10 

0.10 

0.49 

v/c  Ratio 

0.71 

0.70 

0.18 

1.02 

0.43 

0.88 

0.34 

Control  Delay 

35.7 

39.1 

7.0 

67.8 

14.8 

65.0 

25.3 

Queue  Delay 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Total  Delay 

35.7 

39.1 

7.0 

67.8 

14.8 

65.0 

25.3 

LOS 

D 

D 

A 

E 

B 

E 

C 

Approach  Delay 

34.2 

34.1 

Approach  LOS 

C 

C 

Queue  Length  50th  (ft) 

368 

319 

14 

-522 

5 

118 

169 

Queue  Length  95th  (ft) 

450 

460 

52 

#694 

m50 

m#254 

m208 

Internal  Link  Dist  (ft) 

801 

143 

Turn  Bay  Length  (ft) 

75 

75 

Base  Capacity  (vph) 

1331 

593 

709 

985 

242 

240 

1535 

Starvation  Cap  Reductn 

0 

o- 

0 

0 

0 

0 

0 

Spillback  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Storage  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Reduced  v/c  Ratio 

0.71 

0.70 

0.18 

1.02 

0.43 

0.88 

0.34 

Intersection  Summary 


.  .  ,. 


_ 


Area  Type:  Other 

Cycle  Length:  140 
Actuated  Cycle  Length:  140 

Offset:  73  (52%),  Referenced  to  phase  1  :EBT,  Start  of  Green 

Natural  Cycle:  120 

Control  Type:  Actuated-Coordinated 


Maximum  v/c  Ratio:  1 .02 

Intersection  Signal  Delay:  44.3  Intersection  LOS:  D 

Intersection  Capacity  Utilization  84.6%  ICU  Level  of  Service  E 

Analysis  Period  (min)  15 

-  Volume  exceeds  capacity,  queue  is  theoretically  infinite. 

Queue  shown  is  maximum  after  two  cycles. 

#  95th  percentile  volume  exceeds  capacity,  queue  may  be  longer. 

Queue  shown  is  maximum  after  two  cycles, 
m  Volume  for  95th  percentile  queue  is  metered  by  upstream  signal. 


Splits  and  Phases:  27:  Cambridge  Street  &  Rutherford  Ave  SB  Service  Road  &  Maffa  Way  &  Sullivan  Square  Rotary 


f-*0i(R) 

^05 

1 1*06 

. - . . .  1  m 

52  s _ _ _ 1 _ Bails - i - 1 
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Lanes,  Volumes,  Timings 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue  2017  Existing  Conditions 


28:  Rutherford  Ave  NB  Service  Road  &  Sullivan  Sq 

uare 

Rotary 

Timing  Plan:  Weekday  Evening 

— ► 

> 

f" 

— 

A 

A 

Movement 

EBT 

EBR 

WBL 

WBT 

NBL 

NBR 

Lane  Configurations 

n 

rr 

Traffic  Volume  (veh/h) 

1580 

0 

0 

0 

0 

880 

Future  Volume  (Veh/h) 

1580 

0 

0 

0 

0 

880 

Sign  Control 

Free 

Free 

Stop 

Grade 

0% 

0% 

0% 

Peak  Hour  Factor 

0.95 

0.95 

0.92 

0.92 

0.88 

0.88 

'  „  ‘ 

Hourly  flow  rate  (vph) 

1663 

0 

0 

0 

0 

1000 

Pedestrians 

196 

..... 

Lane  Width  (ft) 

12.0 

Walking  Speed  (ft/s) 

3.5 

Percent  Blockage 

19 

Right  turn  flare  (veh) 

Median  type 

None 

None 

Median  storage  veh) 

Upstream  signal  (ft) 

237 

pX,  platoon  unblocked 

0.77 

0.77 

0.77 

vC,  conflicting  volume 

1859 

1859 

1028 

vCI ,  stage  1  conf  vol 

vC2,  stage  2  conf  vol 

vCu,  unblocked  vol 

1509 

1509 

422 

tC,  single  (s) 

4.1 

6.9 

7.0 

tC,  2  stage  (s) 

tF  (s) 

2.2 

3.5 

3.3 

pO  queue  free  % 

100 

100 

0 

cM  capacity  (veh/h) 

273 

69 

359 

Direction,  Lane  # 

EB1 

EB2 

NB  1 

NB  2 

Volume  Total 

832 

832 

500 

500 

Volume  Left 

0 

0 

0 

0 

Volume  Right 

0 

0 

500 

500 

cSH 

1700 

1700 

359 

359 

Volume  to  Capacity 

0.49 

0.49 

1.39 

1.39 

Queue  Length  95th  (ft) 

0 

0 

627 

627 

Control  Delay  (s) 

0.0 

0.0 

221.7 

221.7 

Lane  LOS 

F 

F 

Approach  Delay  (s) 

0.0 

221.7 

Approach  LOS 

F 

Intersection  Summary _ 

Average  Delay  83.2 

Intersection  Capacity  Utilization  81.1%  ICU  Level  of  Service  D 

Analysis  Period  (min)  1 5 
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HCM  Unsignalized  Intersection  Capacity  Analysis 

10/04/2018 


14000.00  ::  5  Middlesex  Avenue  2017  Existing  Conditions 

29:  Sullivan  Square  Rotary  &  Main  Street  Timin9 Plan:  Weekday  Evening 


Intersection _ _ _ _ _ 

Int  Delay,  s/veh  1108.9 


Movement 

WBL 

WBR 

NBT 

NBR 

SBL 

SBT 

Lane  Configurations 

i* 

Traffic  Vol,  veh/h 

0 

1025 

1890 

570 

0 

o 

Future  Vol,  veh/h 

0 

1025 

1890 

570 

0 

0 

Conflicting  Peds,  #/hr 

0 

0 

0 

91 

0 

0 

Sign  Control 

Stop 

Stop 

Free 

Free 

Free 

Free 

RT  Channelized 

- 

Stop 

- 

None 

- 

None 

Storage  Length 

_ 

0 

- 

- 

- 

- 

Veh  in  Median  Storage,  # 

0 

- 

0 

- 

- 

. 

Grade,  % 

0 

- 

0 

- 

- 

0 

Peak  Hour  Factor 

94 

94 

95 

95 

92 

92 

Heavy  Vehicles,  % 

4 

4 

6 

6 

2 

2 

Mvmt  Flow 

0 

1090 

1989 

600 

o 

0 

Minorl 


Majorl 


Conflicting  Flow  All 
Stage  1 
Stage  2 
Critical  Hdwy 
Critical  Hdwy  Stg  1 
Critical  Hdwy  Stg  2 
Follow-up  Hdwy 
Pot  Cap-1  Maneuver 
Stage  1 
Stage  2 

Platoon  blocked,  % 
Mov  Cap-1  Maneuver 
Mov  Cap-2  Maneuver 
Stage  1 
Stage  2 


HCM  Control  Delay,  s 
HCM LOS 


Minor  Lane/Major  Mvmt 


Capacity  (veh/h) 

HCM  Lane  V/C  Ratio 
HCM  Control  Delay  (s) 
HCM  Lane  LOS 
HCM  95th  %tile  Q(veh) 


: 


1386 


6.98 


3.34 
0  -130 

0 
0 

-  -119 


$  3742.4 
F 


- 

-  r,>;  *  >i  .  - 

-  ”  '•  *:  -  m,  /  ^ 

" 

- 

'  "  mm  W:  ’PH  ‘  ■  .* 


NB 


•  .  •  *m£‘.  ' 

^12^  ,  i,  .  h  I  <  iSf  1  i 


119 

-  9.163 

-  $3742.4 

-  124.7 


:  Volume  exceeds  capacity  $:  Delay  exceeds  300s  +:  Computation  Not  Defined  *:  All  major  volume  in  platoon 
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HCM  2010  TWSC 
10/04/2018 


14000.00  5  Middlesex  Avenue  2017  Existing  Conditions 


30:  Sullivan  Square  Rotary  &  Alford  Street  SB 

Timing  Plan:  Weekday  Evening 

> 

-* 

V 

V 

V 

Movement 

EBL 

EBT 

WBT 

WBR 

SBL 

SBR 

Lane  Configurations 

ft 

m 

Traffic  Volume  (veh/h) 

0 

0 

1850 

0 

0 

680 

Future  Volume  (Veh/h) 

0 

0 

1850 

0 

0 

680 

Sign  Control 

Free 

Free 

Stop 

Grade 

0% 

0% 

0% 

Peak  Hour  Factor 

0.92 

0.92 

0.95 

0.95 

0.92 

0.92 

Hourly  flow  rate  (vph) 

0 

0 

1947 

0 

0 

739 

Pedestrians 

3 

Lane  Width  (ft) 

12.0 

Walking  Speed  (ft/s) 

3.5 

Percent  Blockage 

0 

Right  turn  flare  (veh) 

Median  type 

None 

None 

Median  storage  veh) 

Upstream  signal  (ft) 

pX,  platoon  unblocked 

vC,  conflicting  volume 

1950 

1950 

976 

vCI,  stage  1  conf  vol 

vC2,  stage  2  conf  vol 

vCu,  unblocked  vol 

1950 

1950 

976 

tC,  single  (s) 

4.1 

7.0 

7.1 

tC,  2  stage  (s) 

tF(S) 

2.2 

3.6 

3.4 

pO  queue  free  % 

100 

100 

0 

cM  capacity  (veh/h) 

295 

51 

234 

Direction,  Lane  # 

WB  1 

WB  2 

SB  1 

SB  2 

SB  3 

Volume  Total 

974 

974 

246 

246 

246 

Volume  Left 

0 

0 

0 

0 

0 

Volume  Right 

0 

0 

246 

246 

246 

cSH 

1700 

1700 

234 

234 

234 

Volume  to  Capacity 

0.57 

0.57 

1.05 

1.05 

1.05 

Queue  Length  95th  (ft) 

0 

0 

260 

260 

260 

Control  Delay  (s) 

0.0 

0.0 

118.6 

118.6 

118.6 

Lane  LOS 

F 

F 

F 

Approach  Delay  (s) 

0.0 

118.6 

Approach  LOS 

F 

intersection  Summary _ 

Average  Delay  32.6 

Intersection  Capacity  Utilization  75.3%  ICU  Level  of  Service  D 

Analysis  Period  {min)  15 
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HCM  Unsignalized  Intersection  Capacity  Analysis 

10/04/2018 


14000.00  ::  5  Middlesex  Avenue  2024  No  Build  Conditions 

26:  1-93  NB  Off-Ramp  &  Cambridge  street _ Timing  Plan:  Weekday  Morning 


— 

> 

< 

A 

r 

Lane  Group 

EBT 

EBR 

WBL 

WBT 

NBL 

NBR 

02 

Lane  Configurations 

H 

H 

r 

Traffic  Volume  (vph) 

480 

0 

0 

650 

550 

445 

Future  Volume  (vph) 

480 

0 

0 

650 

550 

445 

Ideal  Flow  (vphpl) 

1900 

1900 

1900 

1900 

1900 

1900 

Satd.  Flow  (prot) 

3167 

0 

0 

3252 

1656 

1482 

Fit  Permitted 

0.950 

Satd.  Flow  (perm) 

3167 

0 

0 

3252 

1639 

1482 

Flight  Turn  on  Red 

Yes 

Yes 

Satd.  Flow  (RTOR) 

229 

Link  Speed  (mph) 

30 

30 

30 

Link  Distance  (ft) 

326 

602 

659 

Travel  Time  (s) 

7.4 

13.7 

15.0 

Confl.  Peds.  (#/hr) 

4 

4 

12 

8 

Peak  Hour  Factor 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

Heavy  Vehicles  (%) 

14% 

14% 

11% 

11% 

9% 

9% 

Shared  Lane  Traffic  (%) 

Lane  Group  Flow  (vph) 

522 

0 

0 

707 

598 

484 

Turn  Type 

NA 

NA 

Prot 

custom 

11/ *  /  ...  /8t.,vN  f >  f :  ,  «  „  /'  - 

Protected  Phases 

1 

1 

5 

25 

2 

Permitted  Phases 

fflSipK 

Detector  Phase 

1 

1 

5 

25 

Switch  Phase 

■  Hf:  ^  'X'  V-  k  ;  i'.  !  xht&t  :i  •  i  :  7  f ? : 

Minimum  Initial  (s) 

4.0 

4.0 

4.0 

5.0 

Minimum  Split  (s) 

21.0 

21.0 

20.0 

20.0 

Total  Split  (s) 

67.0 

67.0 

53.0 

20.0 

Total  Split  (%) 

47.9% 

47.9% 

37.9% 

14% 

Yellow  Time  (s) 

4.0 

4.0 

4.0 

4.0 

All-Red  Time  (s) 

1.0 

1.0 

1.0 

1.0 

Lost  Time  Adjust  (s) 

0.0 

0.0 

0.0 

Total  Lost  Time  (s) 

5.0 

5.0 

5.0 

Lead/Lag 

Lead 

Lead 

Lag 

Lead-Lag  Optimize? 

Recall  Mode 

C-Min 

C-Min 

None 

None 

Act  Effd  Green  (s) 

47.2 

47.2 

58.1 

82.8 

Actuated  g/C  Ratio 

0.34 

0.34 

0.42 

0.59 

v/c  Ratio 

0.49 

0.64 

0.87 

0.50 

Control  Delay 

39.0 

22.7 

52.7 

9.8 

Queue  Delay 

0.0 

0.0 

0.0 

0.0 

Total  Delay 

39.0 

22.7 

52.7 

9.8 

LOS 

D 

C 

D 

A 

Approach  Delay 

39.0 

22.7 

33.5 

Approach  LOS 

D 

C 

C 

Queue  Length  50th  (ft) 

198 

103 

487 

120 

Queue  Length  95th  (ft) 

254 

109 

#828 

209 

Internal  Link  Dist  (ft) 

246 

522 

579 

Turn  Bay  Length  (ft) 

Base  Capacity  (vph) 

1402 

1440 

687 

967 

Starvation  Cap  Reductn 

0 

0 

0 

0 

Spillback  Cap  Reductn 

0 

0 

0 

0 

Storage  Cap  Reductn 

0 

0 

0 

0 

Reduced  v/c  Ratio 

0.37 

0.49 

0.87 

0.50 

Intersection  Summary 


Area  Type:  Other 

Cycle  Length:  140 
Actuated  Cycle  Length:  140 

Offset;  0  (0%),  Referenced  to  phase  1  :EBWB,  Start  of  Green 
Natural  Cycle:  80 

Control  Type:  Aduated-Coordinated 
Maximum  v/c  Ratio:  0.87 

Intersedion  Signal  Delay:  31 .4  Intersection  LOS:  C 

Intersection  Capacity  Utilization  56.8%  ICU  Level  of  Service  B 

Analysis  Period  (min)  15 

#  95th  percentile  volume  exceeds  capacity,  queue  may  be  longer. 

Queue  shown  is  maximum  after  two  cycles. 


Splits  and  Phases:  26: 1-93  NB  Off-Ramp  &  Cambridge  Street 


tezs 


Bats 


IE 
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Lanes,  Volumes,  Timings 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue  2024  No  Build  Conditions 

27:  Cambridge  Street  &  Rutherford  Ave  SB  Service  Road  &  Maffa  Way  &  Sullivan  Square  Rotary _ Timing  Plan:  Weekday  Morning 


—  >  /•  r»  V  L  i 

Lane  Group  EBT  EBR  EBR2  NBR  NBR2  SBL2  SBL  SBT  09 

Lane  Configurations 

ft* 

f 

r 

rs 

*1 

3 

M 

Traffic  Volume  (vph) 

710 

960 

125 

805 

220 

210 

220 

595 

Future  Volume  (vph) 

710 

960 

125 

805 

220 

210 

220 

595 

Ideal  Flow  (vphpl) 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

Storage  Length  (ft) 

75 

0 

0 

Storage  Lanes 

2 

2 

2 

Taper  Length  (ft) 

25 

Satd.  Flow  (prat) 

2922 

1374 

1509 

2561 

0 

1493 

1559 

3282 

Fit  Permitted 

0.950 

0.950 

Satd.  Flow  (perm) 

2922 

1374 

1509 

2561 

0 

1493 

1071 

3282 

Right  Turnon  Red 

Yes 

Yes 

Yes 

Satd.  Flow  (RTOR) 

101 

94 

150 

94 

Link  Speed  (mph) 

30 

30 

Link  Distance  (ft) 

881 

223 

Travel  Time  (s) 

20.0 

5.1 

Confl.  Peds.  (#/hr) 

122 

132 

122 

122 

Peak  Hour  Factor 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

Heavy  Vehicles  (%) 

7% 

7% 

7% 

11% 

11% 

10% 

10% 

10% 

Shared  Lane  Traffic  (%) 

46% 

10% 

Lane  Group  Flow  (vph) 

1252 

563 

136 

1114 

0 

205 

262 

647 

Turn  Type 

NA 

Prot 

Prot 

Prot 

Prot 

Prot 

NA 

Protected  Phases 

1 

1 

1 

6 

5 

5 

56 

9 

Permitted  Phases 

Detector  Phase 

1 

1 

1 

6 

5 

5 

56 

Switch  Phase 

Minimum  Initial  (s) 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

Minimum  Split  (s) 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

14.0 

Total  Split  (s) 

59.0 

59.0 

59.0 

47.0 

20.0 

20.0 

14.0 

Total  Split  (%) 

42.1% 

42.1% 

42.1% 

33.6% 

14.3% 

14.3% 

10% 

Yellow  Time  (s) 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

All-Red  Time  (s) 

2.0 

2.0 

2.0 

3.0 

3.0 

3.0 

1.0 

Lost  Time  Adjust  (s) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Total  Lost  Time  (s) 

5.0 

5.0 

5.0 

6.0 

6.0 

6.0 

Lead/Lag 

Lag 

Lead 

Lead 

Lead-Lag  Optimize? 

Recall  Mode 

C-Min 

C-Min 

C-Min 

None 

None 

None 

None 

Act  Effct  Green  (s) 

68.0 

68.0 

68.0 

41.0 

14.0 

14.0 

61.0 

Actuated  g/C  Ratio 

0.49 

0.49 

0.49 

0.29 

0.10 

0.10 

044 

v/c  Ratio 

0.88 

0.84 

0.17 

1.37 

0.72 

1.09 

0.45 

Control  Delay 

41.2 

44.8 

6.7 

201.9 

32.2 

119.1 

31.6 

Queue  Delay 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Total  Delay 

41.2 

44.8 

6.7 

201.9 

32.2 

119.1 

31.6 

LOS 

D 

D 

A 

F 

C 

F 

C 

Approach  Delay 

39.8 

52.3 

Approach  LOS 

D 

D 

Queue  Length  50th  (ft) 

552 

480 

16 

-733 

51 

-196 

230 

Queue  Length  95th  (ft) 

670 

#729 

54 

#882 

ml  23 

m#333 

m261 

Internal  Link  Dist  (ft) 

801 

143 

Turn  Bay  Length  (ft) 

75 

75 

Base  Capacity  (vph) 

1419 

667 

784 

816 

284 

240 

1430 

Starvation  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Spillback  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Storage  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Reduced  v/c  Ratio 

0.88 

0.84 

0.17 

1.37 

0.72 

1.09 

0.45 

Intersection  Summary _ 

Area  Type:  Other 

Cycle  Length:  140 
Actuated  Cycle  Length:  140 

Offset:  73  (52%),  Referenced  to  phase  1  :EBT,  Start  of  Green 

Natural  Cycle:  150 

Control  Type:  Actuated-Coordinated 

Maximum  v/c  Ratio:  1 .37 

Intersection  Signal  Delay:  86.3  Intersection  LOS:  F 

Intersection  Capacity  Utilization  1 08. 1  %  ICU  Level  of  Service  G 

Analysis  Period  (min)  15 

~  Volume  exceeds  capacity,  queue  is  theoretically  infinite. 

Queue  shown  is  maximum  after  two  cycles. 

#  95th  percentile  volume  exceeds  capacity,  queue  may  be  longer. 

Queue  shown  is  maximum  after  two  cycles, 
m  Volume  for  95th  percentile  queue  is  metered  by  upstream  signal. 


Splits  and  Phases:  27:  Cambridge  Street  &  Rutherford  Ave  SB  Service  Road  &  Maffa  Way  &  Sullivan  Square  Rotary 


i-#oi(R) 

lrto6 

59  s 
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Lanes,  Volumes,  Timings 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue 

28:  Rutherford  Ave  NB  Service  Road  &  Sullivan  Square  Rotary 


2024  No  Build  Conditions 

Timing  Plan:  Weekday  Morning 


Percent  Blockage 
Right  turn  flare  (veh) 
Median  type 
Median  storage  veh) 
Upstream  signal  (ft) 
pX,  platoon  unblocked 
vC,  conflicting  volume 
vCI,  stage  1  confvol 
vC2,  stage  2  conf  vol 
vCu,  unblocked  vol 
tC,  single  (s) 
tC,  2  stage  (s) 
tF(s) 

pO  queue  free  % 
cM  capacity  (veh/h) 


— 

> 

< 

A 

Movement 

EBT 

EBR 

WBL 

WBT 

NBL 

NBR 

Lane  Configurations 

n 

ft 

Traffic  Volume  (veh/h) 

1725 

0 

0 

0 

470 

Future  Volume  (Veh/h) 

1725 

0 

0 

0 

0 

470 

Sign  Control 

Free 

Free 

Stop 

Grade 

0% 

0% 

0% 

Peak  Hour  Factor 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

Hourly  flow  rate  (vph) 

1875 

0 

0 

0 

0 

511 

Pedestrians 

129 

Lane  Width  (ft) 

12.0 

Walking  Speed  (ft/s) 

3.5 

None 


-  -  '  A  '<■  '/'/■  '/>  £■• &  M  wm 


2004 

4.1 

2.2 
100 
247 


2004  1066 

6  9  7  0 

-hern's  -<  -> , 

3.6  3.4 

100  0 

43  184 


Direction,  Lane# 

EB 1  EB2 

NB  1 

NB2 

Volume  Total 

938  938 

256 

256 

Volume  Left 

0  0 

0 

0 

Volume  Right 

0  0 

256 

256 

cSH 

1700  1700 

184 

184 

Volume  to  Capacity 

0.55  0.55 

1.39 

1.39 

Queue  Length  95th  (ft) 

0  0 

381 

381 

Control  Delay  (s) 

0.0  0.0 

252.9 

252.9 

Lane  LOS 

F 

F 

Approach  Delay  (s) 

0.0 

252.9 

Approach  LOS 

m  ■'  -<<•  '"VA' 

H  §§  HH  IfiMKi  < 

Intersection  Summary 

Average  Delay 

54.2 

Intersection  Capacity  Utilization 

70.8% 

Analysis  Period  (min) 

15 
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HCM  Unsignalized  Intersection  Capacity  Analysis 

10/04/2018 


14000.00  ::  5  Middlesex  Avenue 

29:  Sullivan  Square  Rotary  &  Main  Street 


2024  No  Build  Conditions 

Timing  Plan:  Weekday  Morning 


intersection 

.  . 

Int  Delay,  s/veh 

276 

Movement 

WBL 

WBR 

NBT 

NBR 

SBL 

SBT 

Lane  Configurations 

f 

Traffic  Vol,  veh/h 

Q 

545 

1180 

1015 

0 

0 

m  :  ■  * 

' 

Future  Vol,  veh/h 

0 

545 

1180 

1015 

0 

0 

Conflicting  Peds,  #/hr 

0 

0 

0 

59 

59 

0 

Sign  Control 

Stop 

Stop 

Free 

Free 

Free 

Free 

RT  Channelized 

- 

Stop 

- 

None 

- 

None 

■v'i  Pwr?ifii 

Storage  Length 

- 

0 

- 

- 

- 

- 

Veh  in  Median  Storage,  # 

0 

- 

0 

- 

- 

- 

'  & 

Grade,  % 

0 

- 

0 

- 

- 

0 

Peak  Hour  Factor 

92 

92 

92 

92 

92 

92 

;  '  'f  <  ' S'  ',A  YZ*?  Y'Z/  ' 

'  '  ,rv.5'V 

Heavy  Vehicles,  % 

5 

5 

8 

8 

2 

2 

Mvmt  Row 

0 

592 

1283 

1103 

0 

0 

.  ./ /.  •  y  v  v>  ■ __  j- 

Minorl 


Conflicting  Flow  All 
Stage  1 
Stage  2 
Critical  Hdwy 
Critical  Hdwy  Stg  1 
Critical  Hdwy  Stg  2 
Follow-up  Hdwy 
Pot  Cap-1  Maneuver 
Stage  1 
Stage  2 

Platoon  blocked,  % 
Mov  Cap-1  Maneuver 
Mov  Cap-2  Maneuver 
Stage  1 
Stage  2 


1252 


3.35 

-159 


-150 


WB  NB 


m  m  mm 

1  ^MHI 


HCM  Control  Delay,  s  $  1 387.6 
HCM  LOS  F 


SI 


Minor  Lane/Major  Mvmt 


NBT  NBR  WBLnl 


Capacity  (veh/h) 

HCM  Lane  V/C  Ratio 
HCM  Control  Delay  (s) 
HCM  Lane  LOS 
HCM  95th  %tile  Q(veh) 

Notes 


150 

-  3.949 

-  $  1387.6 

F 

59,1 


Volume  exceeds  capacity  $:  Delay  exceeds  300s  +:  Computation  Not  Defined  *:  All  major  volume  in  platoon 
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HCM  2010  TWSC 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue 


2024  No  Build  Conditions 

Timing  Plan:  Weekday  Morning 


Hourly  flow  rate  (vph) 
Pedestrians 


tC,  single  (s) 
tC,  2  stage  (s) 
tF  (s) 


> 

— 

- 

V 

V 

V 

Movement 

EBL 

EBT 

WBT 

WBR 

SBl 

SBR 

Lane  Configurations 

m 

Traffic  Volume  (veh/h) 

0 

0 

1105 

0 

0 

1120 

Future  Volume  (Veh/h) 

0 

0 

1105 

0 

0 

1120 

Sign  Control 

Free 

Free 

lfl§fgg 

Stop 

y.vm*<  -j 

Grade 

0% 

0% 

0% 

Peak  Hour  Factor 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

inm 


Lane  Width  (ft) 

12.0 

Walking  Speed  (ft/s) 

3.5 

Percent  Blockage 

Right  turn  flare  (veh) 

m  mm  mm  m  mmmm  i  i  «  mms,  ■■  m  i  •  ■■  \ 

Median  type 

None  None 

Median  storage  veh) 

'  ■'  :•  '  . 

Y  ■  ■■  %<  #  liBt  'JWBKmm  '*  mmSm 

Upstream  signal  (ft) 
pX,  platoon  unblocked 

1  -  m  wmmmmmmtm  hh  bbhi  b  j 

vC,  conflicting  volume 
vCI ,  stage  1  conf  vol 

1208 

1208  608 

vC2,  stage  2  conf  vol 

vCu,  unblocked  vol 

1208 

1 208  608 

4.1 

2.2 


7.1 

3.6 


7.2 


3.4 


pO  queue  free  % 

100 

cM  capacity  (veh/h) 

569 

Direction,  Lane# 

WB 1 

WB  2 

SBl 

SB  2 

Volume  Total 

600 

600 

406 

406 

Volume  Left 

0 

0 

0 

0 

Volume  Right 

0 

0 

406 

406 

cSH 

1700 

1700 

408 

408 

Volume  to  Capacity 

0.35 

0.35 

0.99 

0.99 

Queue  Length  95th  (ft) 

0 

0 

305 

305 

Control  Delay  (s) 

0.0 

0,0 

75.4 

75.4 

Lane  LOS 

F 

F 

Approach  Delay  (s) 

0.0 

75.4 

Approach  LOS 

F 

Intersection  Summary 

Average  Delay 

38.0 

Intersection  Capacity  Utilization 

64.3% 

1 

Analysis  Period  (min) 

15 

158  408 


3.4 

p 


mismkm 

ICU  Level  of  Service 

"  ' 


mm  ' ' 

S3  %  ..  :  ■  ■ 
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HCM  Unsignalized  Intersection  Capacity  Analysis 

10/04/2018 


14000.00  ::  5  Middlesex  Avenue 

26:  1-93  NB  Off-Ramp  &  Cambridge 

Street 

2024  No  Build  Conditior 

Timing  Plan:  Weekday  Evenii 

— 

> 

< 

— 

A 

Lane  Group 

*  EBT 

EBR 

WBL 

WBT 

NBL 

NBR 

02 

Lane  Configurations 

tt 

tt 

’S 

r 

Traffic  Volume  (vph) 

655 

0 

0 

560 

415 

490 

Future  Volume  (vph) 

655 

0 

0 

560 

415 

490 

Ideal  Flow  (vphpl) 

1900 

1900 

1900 

1900 

1900 

1900 

Satd.  Flow  (prot) 

3374 

0 

0 

3374 

1687 

1509 

Fit  Permitted 

0.950 

Satd.  Flow  (perm) 

3374 

0 

0 

3374 

1657 

1509 

Right  Turn  on  Red 

Yes 

Yes 

Satd.  Flow  (RTOR) 

106 

Link  Speed  (mph) 

30 

30 

30 

Link  Distance  (ft) 

326 

602 

659 

Travel  Time  (s) 

7.4 

13.7 

15.0 

Confl.  Peds.  (#/hr) 

8 

8 

22 

4 

Confl.  Bikes  (#/hr) 

9 

Peak  Hour  Factor 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

Heavy  Vehicles  (%) 

7% 

7% 

7% 

7% 

7% 

7% 

Shared  Lane  Traffic  (%) 

Lane  Group  Flow  (vph) 

712 

0 

0 

609 

451 

533 

Turn  Type 

NA 

NA 

Prot 

custom 

Protected  Phases 

1 

1 

5 

25 

2 

Permitted  Phases 

Detector  Phase 

1 

1 

5 

25 

Switch  Phase 

Minimum  Initial  (s) 

4.0 

4.0 

4.0 

5.0 

Minimum  Split  (s) 

21.0 

21.0 

20.0 

20.0 

Total  Split  (s) 

63.0 

63.0 

57.0 

20.0 

Total  Split  (%) 

45.0% 

45.0% 

40.7% 

14% 

Yellow  Time  (s) 

4.0 

4.0 

4.0 

4.0 

All-Red  Time  (s) 

1.0 

1.0 

1.0 

1.0 

Lost  Time  Adjust  (s) 

0.0 

0.0 

0.0 

Total  Lost  Time  (s) 

5.0 

5.0 

5.0 

Lead/Lag 

Lead 

Lead 

Lag 

Lead-Lag  Optimize? 

Recall  Mode 

C-Min 

C-Min 

None 

None 

Act  Effct  Green  (s) 

51.1 

51.1 

42.8 

78.9 

Actuated  g/C  Ratio 

0.36 

0.36 

0.31 

0.56 

v/c  Ratio 

0.58 

0.49 

0.88 

0.59 

Control  Delay 

39.6 

22.5 

63.9 

17.8 

Queue  Delay 

0.0 

0.0 

0.0 

0.0 

Total  Delay 

39.6 

22.5 

63.9 

17.8 

LOS 

D 

C 

E 

B 

Approach  Delay 

39.6 

22.5 

39.0 

Approach  LOS 

D 

C 

D 

Queue  Length  50th  (ft) 

286 

102 

389 

228 

Queue  Length  95th  (ft) 

357 

190 

484 

332 

Internal  Link  Dist  (ft) 

246 

522 

579 

Turn  Bay  Length  (ft) 

Base  Capacity  (vph) 

1436 

1436 

626 

989 

Starvation  Cap  Reductn 

0 

0 

0 

0 

Spillback  Cap  Reductn 

0 

0 

0 

0 

Storage  Cap  Reductn 

0 

0 

0 

0 

Reduced  v/c  Ratio 

0.50 

0.42 

0.72 

0.54 

Area  Type:  Other 

Cycle  Length:  140 
Actuated  Cycle  Length:  140 

Offset:  0  (0%),  Referenced  to  phase  1  :EBWB,  Start  of  Green 
Natural  Cycle:  65 

Control  Type:  Actuated-Coordinated 
Maximum  v/c  Ratio:  0.88 

Intersection  Signal  Delay:  34.8  Intersection  LOS:  C 

Intersection  Capacity  Utilization  57.2%  ICU  Level  of  Service  B 

Analysis  Period  (min)  15 


Splits  and  Phases:  26: 1-93  NB  Off-Ramp  &  Cambridge  Street 


>01  (R) 
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Lanes,  Volumes,  Timings 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue  2024  No  Build  Conditions 

27:  Cambridge  Street  &  Rutherford  Ave  SB  Service  Road  &  Maffa  Way  &  Sullivan  Square  Rotary _ Timing  Plan:  Weekday  Evening 


— 

> 

A 

V 

L 

J 

Lane  Group 

EBT 

EBR 

EBR2 

NBR 

NBR2 

SBL2 

SBL 

SBT 

09 

Lane  Configurations 

f 

f 

l*fi 

a 

H 

Traffic  Volume  (vph) 

855 

590 

130 

970 

225 

115 

200 

525 

Future  Volume  (vph) 

855 

590 

130 

970 

225 

115 

200 

525 

Ideal  Flow  (vphpl) 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

Storage  Length  (ft) 

75 

0 

0 

Storage  Lanes 

2 

2 

2 

Taper  Length  (ft) 

25 

Satd.  Flow  (prot) 

3097 

1374 

1509 

2707 

0 

1428 

1491 

3139 

Fit  Permitted 

0.950 

0.950 

Satd.  Flow  (perm) 

3097 

1374 

1509 

2707 

0 

1424 

1012 

3139 

Right  Turn  on  Red 

Yes 

Yes 

Yes 

Satd.  Flow  (RTOR) 

101 

94 

112 

94 

Link  Speed  (mph) 

30 

30 

Link  Distance  (ft) 

881 

223 

Travel  Time  (s) 

20.0 

5.1 

Confi.  Peds.  (#/hr) 

135 

142 

1 

135 

1 

135 

Confl.  Bikes  (#/hr) 

1 

1 

6 

Peak  Flour  Factor 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

Heavy  Vehicles  (%) 

7% 

7% 

7% 

5% 

5% 

15% 

15% 

15% 

Shared  Lane  Traffic  (%) 

26% 

10% 

Lane  Group  Flow  (vph) 

1096 

474 

141 

1299 

0 

112 

230 

571 

Turn  Type 

NA 

Prot 

Prot 

Prot 

Prot 

Prot 

NA 

Protected  Phases 

1 

1 

1 

6 

5 

5 

56 

9 

Permitted  Phases 

Detector  Phase 

1 

1 

1 

6 

5 

5 

56 

Switch  Phase 

Minimum  Initial  (s) 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

Minimum  Split  (s) 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

14.0 

Total  Split  (s) 

54.0 

54.0 

54.0 

52.0 

20.0 

20.0 

14.0 

Total  Split  (%) 

38.6% 

38.6% 

38.6% 

37.1% 

14.3% 

14.3% 

10% 

Yellow  Time  (s) 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

All-Red  Time  (s) 

2.0 

2.0 

2.0 

3.0 

3.0 

3.0 

1.0 

Lost  Time  Adjust  (s) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Total  Lost  Time  (s) 

5.0 

5.0 

5.0 

6.0 

6.0 

6.0 

Lead/Laq 

Lag 

Lead 

Lead 

Lead-Laq  Optimize? 

Recall  Mode 

C-Min 

C-Min 

C-Min 

None 

None 

None 

None 

Act  Effct  Green  (s) 

63.0 

63.0 

63.0 

46.0 

14.0 

14.0 

66.0 

Actuated  g/C  Ratio 

0.45 

0.45 

0.45 

0.33 

0.10 

0.10 

0.47 

v/c  Ratio 

0.79 

0.77 

0.19 

1.36 

0.46 

0.99 

0.39 

Control  Delay 

37.8 

42.3 

8.2 

200.0 

15.5 

88.6 

27.7 

Queue  Delay 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Total  Delay 

37.8 

42.3 

8.2 

200.0 

15.5 

88.6 

27.7 

LOS 

D 

D 

A 

F 

B 

F 

C 

* 

Approach  Delay 

36.6 

41.5 

Approach  LOS 

D 

D 

Queue  Length  50th  (ft) 

459 

392 

20 

-856 

6 

138 

192 

Queue  Length  95th  (ft) 

556 

560 

61 

#1017 

m43 

m#263 

m218 

Internal  Link  Dist  (ft) 

801 

143 

Turn  Bay  Length  (ft) 

75 

75 

Base  Capacity  (vph) 

1393 

618 

734 

952 

243 

233 

1479 

Starvation  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Spillback  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Storage  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Reduced  v/c  Ratio 

0.79 

0.77 

0.19 

1.36 

0.46 

0.99 

0.39 

Intersection  Summary 

B— 1 

m ms 

\\ jp||  p K agfpjMj ||p ; p| ppm p 1 

Area  Type:  Other 

Cycle  Length:  140 

Actuated  Cycle  Length:  140 

Offset:  73  (52%),  Referenced  to  phase  1:EBT,  Start  of  Green 

Natural  Cycle:  150 

Control  Type:  Actuated-Coordinated 

Maximum  v/c  Ratio:  1 .36 

Intersection  Signal  Delay:  91 .8 

Intersection  LOS:  F 

Intersection  Capacity  Utilization  96.0% 

ICU  Level  of  Service  F 

Analysis  Period  (min)  15 

~  Volume  exceeds  capacity,  queue  is  theoretically  infinite. 

Queue  shown  is  maximum  after  two  cycles. 

#  95th  percentile  volume  exceeds  capacity,  queue  may  be  longer. 

Queue  shown  is  maximum  after  two  cycles. 

m  Volume  for  95th  percentile  queue  is  metered  by  upstream  signal. 


Splits  and  Phases: 

27:  Cambridge  Street  &  Rutherford  Ave  SB  Service  Road  &  Maffa  Way  &  Sullivan  Square  Rotary 

i  -#01{R) 

JjfbS  1  <*136 

54  s 

. . .  m 

30? . . j _ MS3s  _ _ _ 

J  Hil  14  5 
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Lanes,  Volumes,  Timings 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue  2024  No  Build  Conditions 

28:  Rutherford  Ave  NB  Service  Road  &  Sullivan  Square  Rotary _ Timing  Plan:  Weekday  Evening 


— ► 

> 

< 

■N 

r 

Movement 

EBT 

EBR 

WBL 

WBT 

NBL 

NBR 

Lane  Configurations 

ft 

rr 

Traffic  Volume  (veh/h) 

1940 

0 

0 

0 

0 

970 

'  //  '  $ V  '  ''  '/// 

..V 

Future  Volume  (Veh/h) 

1940 

0 

0 

0 

0 

970 

Sign  Control 

Free 

Free 

Stop 

Grade 

0% 

0% 

0% 

Peak  Hour  Factor 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

Hourly  flow  rate  (vph) 

2109 

0 

0 

0 

0 

1054 

Pedestrians  196 


Lane  Width  (ft) 
Walking  Speed  (ft/s) 
Percent  Blockage 


Right  turn  flare  (veh) 

Median  type 

None 

None 

Median  storage  veh) 

Upstream  signal  (ft) 

237 

pX,  platoon  unblocked 

0.71 

0.71 

0.71 

vC,  conflicting  volume 

2305 

2305 

1250 

vCI ,  stage  1  conf  vol 

vC2,  stage  2  conf  vol 

vCu,  unblocked  vol 

2023 

2023 

542 

tC,  single  (s) 

4.1 

6.9 

7.0 

tC,  2  stage  (s) 

tF  (s) 

2.2 

3.5 

3.3 

pO  queue  free  % 

100 

100 

0 

cM  capacity  (veh/h)  160  29  279 


Direction,  Lane  # EB 1  EB  2  NB  1  NB  2 


Volume  Total 

1054 

1054 

527 

527 

Volume  Left 

0 

0 

0 

0 

Volume  Right 

0 

0 

527 

527 

cSH 

1700 

1700 

279 

279 

Volume  to  Capacity 

0.62 

0.62 

1.89 

1.89 

Queue  Length  95th  (ft) 

0 

0 

910 

910 

Control  Delay  (s) 

0.0 

0.0 

443.2 

443.2 

Lane  LOS 

F 

F 

Approach  Delay  (s) 

0.0 

443.2 

Approach  LOS  F 


12.0 

3.5 

19 


Intersection  Summary _ 

Average  Delay  147.7 

Intersection  Capacity  Utilization  94.2%  ICU  Level  of  Service  F 

Analysis  Period  (min)  15 
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VHB/MSD 


HCM  Unsignalized  Intersection  Capacity  Analysis 

10/04/2018 


14000.00  ::  5  Middlesex  Avenue 

29:  Sullivan  Square  Rotary  &  Main  Street 


2024  No  Build  Conditions 

Timing  Plan:  Weekday  Evening 


Intersection 

Int  Delay,  s/veh 

1861.7 

Movement 

WBL 

WBR 

NBT 

NBR 

SBL 

Lane  Configurations 

r 

Traffic  Vol,  veh/h 

0 

1105 

2295 

615 

0 

Future  Vol,  veh/h 

0 

1105 

2295 

615 

0 

Conflicting  Peds,  #/hr 

0 

0 

0 

91 

0 

Sign  Control 

Stop 

Stop 

Free 

Free 

Free 

RT  Channelized 

;SS  ■■ 

Stop 

None 

Storage  Length 

- 

0 

- 

* 

- 

Veh  in  Median  Storage,  # 

0 

- 

0 

- 

Grade,  % 

0 

- 

0 

- 

- 

Peak  Hour  Factor 

92 

92 

92 

92 

92 

Heavy  Vehicles,  % 

4 

4 

6 

6 

2 

Mvmt  Flow 

0 

1201 

2495 

668 

0 

Free 

None 


Major/Minor 

Minorl 

Majoi 

Conflicting  Flow  All 

- 

1673 

Stage  1 

- 

■ 

Stage  2 

- 

- 

Critical  Hdwy 

- 

6.98 

Critical  Hdwy  Stg  1 

- 

- 

Critical  Hdwy  Stg  2 

_ 

Follow-up  Hdwy 

_ 

3.34 

Pot  Cap-1  Maneuver 

0 

-83 

Stage  1 

0 

Stage  2 

Platoon  blocked,  % 

0 

* 

Mov  Cap-1  Maneuver 

- 

-  76 

Mov  Cap-2  Maneuver 

- 

- 

Stage  1 

1 

Stage  2 

- 

- 

Approach 

WB  1 

HCM  Control  Delay,  s 

$  6764.3 

HCM  LOS 

F 

Minor  Lane/Maior  Mvmt 

NBT  N 

Capacity  (veh/h) 

HCM  Lane  V/C  Ratio 

- 

HCM  Control  Delay  (s) 

HCM  Lane  LOS 

- 

HCM  95th  %tile  Q(veh) 

- 

Notes 

0 


15.804 


$6764  3 


-  143.8 


Volume  exceeds  capacity  $:  Delay  exceeds  300s  +:  Computation  Not  Defined  *:  All  major  volume  in  platoon 
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HCM  2010  TWSC 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue 


2024  No  Build  Conditions 

Timing  Plan:  Weekday  Evening 


> 

V 

V 

Movement 

EBL 

EBT  WBT  WBR 

SBL 

SBR 

Approach  LOS 
Intersection  Summary 


Lane  Configurations 

ft 

rrr 

Traffic  Volume  (veh/h) 

Q 

0 

2030 

0 

0 

890 

Future  Volume  (Veh/h) 

0 

0 

2030 

0 

0 

890 

Sign  Control 

Free 

Free 

Stop 

Grade 

0% 

0% 

0% 

Peak  Hour  Factor 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

Hourly  flow  rate  (vph) 

0 

0 

2207 

0 

0 

967 

Pedestrians 

3 

Lane  Width  (ft) 

12.0 

Walking  Speed  (ft/s) 

3.5 

Percent  Blockage 

0 

Right  turn  flare  (veh) 

Median  type 

None 

None 

Median  storage  veh) 

Upstream  signal  (ft) 

pX,  platoon  unblocked 

vC,  conflicting  volume 

2210 

2210 

1106 

vCI ,  stage  1  conf  vol 

vC2,  stage  2  conf  vol 

vCu,  unblocked  vol 

2210 

2210 

1106 

tC,  single  (s) 

4.1 

7.0 

7.1 

tC,  2  stage  (s) 

tF(s) 

2.2 

3.6 

3.4 

pO  queue  free  % 

100 

100 

0 

cM  capacity  (veh/h) 

233 

33 

190 

Direction,  Lane  # 

WB1 

WB  2 

SB  1 

SB  2 

SB  3 

Volume  Total 

1104 

1104 

322 

322 

322 

Volume  Left 

0 

0 

0 

0 

0 

Volume  Right 

0 

0 

322 

322 

322 

cSH 

1700 

1700 

190 

190 

190 

P 

Volume  to  Capacity 

0.65 

0.65 

1.69 

1.69 

1.69 

Queue  Length  95th  (ft) 

0 

0 

550 

550 

550 

Control  Delay  (s) 

0.0 

0.0 

376.4 

376.4 

376.4 

Lane  LOS 

F 

F 

F 

Approach  Delay  (s) 

0.0 

376.4 

Average  Delay 

Intersection  Capacity  Utilization 
Analysis  Period  (min) 


114.7 

85.3% 

15 


ICU  Level  of  Service 


J 
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HCM  Unsignalized  Intersection  Capacity  Analysis 

10/04/2018 


14000.00  ::  5  Middlesex  Avenue 


2024  Build  Conditions 


26:  1-93  NB  Off-Ramp  &  Cambridge 

Street 

liming  Plan:  weekday  Morning 

— 

> 

< 

- 

A 

A 

Lane  Group 

EBT 

EBR 

WBL 

WBT 

NBL 

NBR 

02 

Lane  Configurations 

♦♦ 

ft 

f 

Traffic  Volume  (vph) 

480 

0 

0 

650 

550 

450 

Future  Volume  (vph) 

480 

0 

0 

650 

550 

450 

Ideal  Flow  (vphpl) 

1900 

1900 

1900 

1900 

1900 

1900 

Satd.  Flow  (prot) 

3167 

0 

0 

3252 

1656 

1482 

Fit  Permitted 

0.950 

Satd.  Flow  (perm) 

3167 

0 

0 

3252 

1639 

1482 

Right  Turn  on  Red 

Yes 

Yes 

Said.  Flow  (RTOR) 

229 

Link  Speed  (mph) 

30 

30 

30 

Link  Distance  (ft) 

326 

602 

659 

Travel  Time  (s) 

7.4 

13.7 

15.0 

Confl  Peds.  (#/hr) 

4 

4 

12 

8 

Peak  Hour  Factor 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

Heavy  Vehicles  (%) 

14% 

14% 

11% 

11% 

9% 

9% 

Shared  Lane  Traffic  (%) 

Lane  Group  Flow  (vph) 

522 

0 

0 

707 

598 

489 

Turn  Type 

NA 

NA 

Prot 

custom 

Protected  Phases 

1 

1 

5 

25 

2 

Permitted  Phases 

Detector  Phase 

1 

1 

5 

25 

Switch  Phase 

Minimum  Initial  (s) 

4.0 

4.0 

4.0 

5.0 

Minimum  Split  (s) 

21.0 

21.0 

20.0 

20.0 

Total  Split  (s) 

67.0 

67.0 

53.0 

20.0 

Total  Split  (%) 

47.9% 

47.9% 

37.9% 

14% 

Yellow  Time  (s) 

4.0 

4.0 

4.0 

4.0 

All-Red  Time  (s) 

1.0 

1.0 

1.0 

1.0 

Lost  Time  Adjust  (s) 

0.0 

0.0 

0.0 

Total  Lost  Time  (s) 

5.0 

5.0 

5.0 

Lead /Lag 

Lead 

Lead 

Lag 

Lead-Lag  Optimize? 

Recall  Mode 

C-Min 

C-Min 

None 

None 

Act  Effct  Green  (s) 

47.1 

47.1 

58.0 

82.9 

Actuated  g/C  Ratio 

0.34 

0.34 

0.41 

0.59 

v/c  Ratio 

0.49 

0.65 

0.87 

0.50 

Control  Delay 

39.1 

23.1 

52.9 

9.9 

Queue  Delay 

0.0 

0.0 

0.0 

0.0 

Total  Delay 

39.1 

23.1 

52.9 

9.9 

LOS 

D 

C 

D 

A 

Approach  Delay 

39.1 

23.1 

33.6 

Approach  LOS 

D 

C 

C 

Queue  Length  50th  (ft) 

199 

103 

487 

122 

Queue  Length  95th  (ft) 

254 

109 

#828 

213 

Internal  Link  Dist  (ftl 

246 

522 

579 

Turn  Bav  Lenath  (ft) 

Base  Capacity  (vph) 

1402 

1440 

686 

969 

Starvation  Cap  Reductn 

0 

0 

0 

0 

Spillback  Cap  Reductn 

0 

0 

0 

0 

Storage  Cap  Reductn 

0 

0 

0 

0 

Reduced  v/c  Ratio 

0.37 

0.49 

0.87 

0.50 

Intersection  Summary 


Area  Type:  Other 

Cycle  Length:  140 
Actuated  Cycle  Length:  140 

Offset  0  (0%),  Referenced  to  phase  1  :EBWB,  Start  of  Green 
Natural  Cycle:  80 

Control  Type:  Actuated-Coordinated 
Maximum  v/c  Ratio:  0.87 
Intersection  Signal  Delay:  31 .6 
Intersection  Capacity  Utilization  56.8% 

Analysis  Period  (min)  15 

#  95th  percentile  volume  exceeds  capacity,  queue  may  be  longer. 
Queue  shown  is  maximum  after  two  cycles. 


Intersection  LOS:  C 
ICU  Level  of  Service  B 


Splits  and  Phases:  26: 1-93  NB  Off-Ramp  &  Cambridge  Street 


WLX. 


t*b2 


El 


\\vhb\proj\Wat-LD\1 4000.00  5  MiddlesexAv  Somerville\tech\Traffic\Synchro\Sullivan  Square\2024  BD_AM.syn 
VHB/MSD 


Lanes,  Volumes,  Timings 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue  2024  Build  Conditions 

27:  Cambridge  Street  &  Rutherford  Ave  SB  Service  Road  &  Maffa  Way  &  Sullivan  Square  Rotary _ Timing  Plan:  Weekday  Morning 


— 

> 

A 

V 

L 

i 

Lane  Group 

EBT 

EBR 

EBR2 

NBR 

NBR2 

SBL2 

SBL 

SBT 

09 

Lane  Configurations 

f 

f 

rs 

5 

ft 

Traffic  Volume  (vph) 

715 

965 

125 

810 

220 

210 

220 

595 

Future  Volume  (vph) 

715 

965 

125 

810 

220 

210 

220 

595 

ideal  Flow  (vphpl) 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

Storage  Length  (ft) 

75 

0 

0 

Storage  Lanes 

2 

2 

2 

Taper  Length  (ft) 

25 

Satd.  Flow  (prot) 

2922 

1374 

1509 

2561 

0 

1493 

1559 

3282 

Fit  Permitted 

0.950 

0.950 

Satd.  Flow  (perm) 

2922 

1374 

1509 

2561 

0 

1493 

1071 

3282 

Right  Turn  on  Red 

Yes 

Yes 

Yes 

Satd.  Flow  (RTOR) 

101 

94 

149 

94 

Link  Speed  (mph) 

30 

30 

Link  Distance  (ft) 

881 

223 

Travel  Time  (s) 

20.0 

5.1 

Confi.  Peds.  (#/hr) 

122 

132 

122 

122 

Peak  Hour  Factor 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

Heavy  Vehicles  (%) 

7% 

7% 

7% 

11% 

11% 

10% 

10% 

10% 

Shared  Lane  Traffic  (%) 

46% 

10% 

Lane  Group  Flow  (vph) 

1260 

566 

136 

1119 

0 

205 

262 

647 

Turn  Type 

NA 

Prot 

Prot 

Prot 

Prot 

Prot 

NA 

Protected  Phases 

1 

1 

1 

6 

5 

5 

56 

9 

Permitted  Phases 

Detector  Phase 

1 

1 

1 

6 

5 

5 

56 

Switch  Phase 

Minimum  Initial  (s) 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

Minimum  Split  (s) 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

14.0 

Total  Split  (s) 

59.0 

59.0 

59.0 

47.0 

20.0 

20.0 

14.0 

Total  Split  (%) 

42.1% 

42.1% 

42.1% 

33.6% 

14.3% 

14.3% 

10% 

Yellow  Time  (s) 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

All-Red  Time  (s) 

2.0 

2.0 

2.0 

3.0 

3.0 

3.0 

1.0 

Lost  Time  Adjust  (s) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Total  Lost  Time  (s) 

5.0 

5.0 

5.0 

6.0 

6.0 

6.0 

Lead/Lag 

Lag 

Lead 

Lead 

Lead-Lag  Optimize? 

Recall  Mode 

C-Min 

C-Min 

C-Min 

None 

None 

None 

None 

Act  Effct  Green  (s) 

68.0 

68.0 

68.0 

41.0 

14.0 

14.0 

61.0 

Actuated  g/C  Ratio 

0.49 

0.49 

0.49 

0.29 

0.10 

0.10 

0.44 

v/c  Ratio 

0.89 

0.85 

0.17 

1.37 

0.72 

1.09 

0.45 

Control  Delay 

41.7 

45.3 

6.7 

204.5 

32.6 

119.2 

31.6 

Queue  Delay 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Total  Delay 

41.7 

45.3 

6.7 

204.5 

32.6 

119.2 

31.6 

LOS 

D 

D 

A 

F 

C 

F 

C 

Approach  Delay 

40.3 

52.4 

Approach  LOS 

D 

D 

Queue  Length  50th  (ft) 

557 

485 

16 

-738 

52 

-196 

230 

Queue  Length  95th  (ft) 

676 

#736 

54 

#889 

m123 

m#330 

m261 

internal  Link  Dist  (ft) 

801 

143 

Turn  Bay  Length  (ft) 

75 

75 

Base  Capacity  (vph) 

1419 

667 

784 

816 

283 

240 

1430 

Starvation  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Spillback  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Storage  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Reduced  v/c  Ratio 

0.89 

0.85 

0.17 

1.37 

0.72 

1.09 

0.45 

intersection  Summary _ 

Area  Type:  Other 

Cycle  Length:  140 
Actuated  Cycle  Length:  140 

Offset:  73  (52%),  Reterenced  to  phase  1  :EBT,  Start  of  Green 

Natural  Cycle:  150 

Control  Type:  Actuated-Coordinated 

Maximum  v/c  Ratio:  1 .37 

Intersection  Signal  Delay:  87.3  Intersection  LOS:  F 

Intersection  Capacity  Utilization  1 08.5%  ICU  Level  of  Service  G 

Analysis  Period  (min)  15 

~  Volume  exceeds  capacity,  queue  is  theoretically  infinite. 

Queue  shown  is  maximum  after  two  cycles. 

#  95th  percentile  volume  exceeds  capacity,  queue  may  be  longer. 

Queue  shown  is  maximum  after  two  cycles, 
m  Volume  for  95th  percentile  queue  is  metered  by  upstream  signal. 


Splits  and  Phases:  27:  Cambridge  Street  &  Rutherford  Ave  SB  Service  Road  &  Maffa  Way  &  Sullivan  Square  Rotary 


i"¥>0i{R} 
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Lanes,  Volumes,  Timings 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue 


2024  Build  Conditions 

Timing  Plan:  Weekday  Morning 


> 

—  -S  A 

Movement 

EBR 

WBL 

WBT  NBL  NBR 

Lane  Configurations 

ft 

ff 

Traffic  Volume  (veh/h) 

1735 

0 

0 

0  0  480 

Future  Volume  (Veh/h) 

1735 

0 

0 

0  0  480 

Sign  Control 

Free 

Free  Stop 

Grade 

0% 

0%  0% 

Peak  Hour  Factor 

0.92 

0.92 

0.92 

0.92  0.92  0.92 

Hourly  flow  rate  (vph) 

1886 

0 

0 

0  0  522 

Pedestrians 

129 

Lane  Width  (ft) 

12.0 

Walking  Speed  (ft/s) 

3.5 

Percent  Blockage 

12 

Right  turn  flare  (veh) 

|  JliilSIl  lUSl;  ii-Si  iS SitSii  .T  - 

Median  type 

Median  storage  veh) 

None 

None  _ 

Upstream  signal  (ft) 
pX,  platoon  unblocked 

237 

m  i!  mwi  Mm imBmrnmi  iiiti  m  m  . y 

vC,  conflicting  volume 

2015 

2015  1072 

vCI ,  stage  1  conf  vol 

vC2,  stage  2  conf  vol 
vCu,  unblocked  vol 

2015 

2015  1072 

tC,  single  (s) 
tC,  2  stage  (s) 

4.1 

6.9  7.0 

tF  (s) 

pO  queue  free  % 

2.2 

100 

ioo  3o 

cM  capacity  (veh/h) 

245 

42  182 

Direction,  Lane  # 

EB1 

EB2 

NB 1 

NB  2 

Volume  Total 

943 

943 

261 

261 

Volume  Left 

0 

0 

0 

0 

Volume  Right 

0 

0 

261 

261 

cSH 

1700 

1700 

182 

182 

Volume  to  Capacity 

0.55 

0.55 

1.43 

1.43 

Queue  Length  95th  (ft) 

0 

0 

399 

399 

Control  Delay  (s) 

Lane  LOS 

0.0 

>  /'S.  /  |  V 

0.0 

270.2 

F 

270.2 

Approach  Delay  (s) 

0.0 

270.2 

Approach  LOS 

Wmm 

F 

intersection  Summary 

Average  Delay 

58.6 

Intersection  Capacity  Utilization 
Analysis  Period  (min) 


71.4% 
15 
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HCM  Unsignalized  Intersection  Capacity  Analysis 

10/04/2018 


14000.00  ::  5  Middlesex  Avenue  2024  Build  Conditions 

29:  Sullivan  Square  Rotary  &  Main  Street _ Timing  Plan:  Weekday  Morning 


intersection 


Int  Delay,  s/veh 

Movement 

284.2 

WBL 

WBR 

NBT 

NBR 

SBL 

SBT 

Lane  Configurations 

r 

it* 

Traffic  Vol,  veh/h 

0 

550 

1195 

1020 

0 

0 

Future  Vol,  veh/h 

0 

550 

1195 

1020 

0 

0 

Conflicting  Peds,  #/hr 

0 

0 

0 

59 

59 

0 

Sign  Control 

Stop 

Stop 

Free 

Free 

Free 

Free 

RT  Channelized 

- 

Stop 

- 

None 

- 

None 

Storage  Length 

- 

0 

- 

- 

- 

- 

Veh  in  Median  Storage,  # 

0 

- 

0 

- 

- 

- 

Grade,  % 

0 

- 

0 

- 

- 

0 

Peak  Hour  Factor 

92 

92 

92 

92 

92 

92 

•  i 

Heavy  Vehicles,  % 

5 

5 

8 

8 

2 

2 

Mvmt  Flow 

0 

598 

1299 

1109 

0 

0 

-  m  ■  SBPj 

Maior/Minor 

Minorl 

. 

Majorl 

'  -  •  5 ,  '  /  v/.  Wp'S/  <'A 

Conflicting  Flow  All 

- 

1263 

0 

0 

Stage  1 

■  sli 

- 

- 

Stage  2 

- 

- 

- 

- 

Critical  Hdwy 

- 

7 

- 

- 

Critical  Hdwy  Stg  1 

- 

- 

- 

- 

Critical  Hdwy  Stg  2 

- 

- 

- 

- 

Follow-up  Hdwy 

- 

3.35 

- 

- 

Pot  Cap-1  Maneuver 

0 

-157 

- 

- 

Stage  1 

0 

- 

- 

- 

Stage  2 

0 

- 

- 

- 

Platoon  blocked,  % 

- 

- 

Mov  Cap-1  Maneuver 

- 

-148 

- 

- 

Mov  Cap-2  Maneuver 

- 

- 

- 

- 

Stage  1 

- 

- 

- 

- 

• 

Stage  2 

- 

- 

- 

- 

Approach _ WB _ NB 

HCM  Control  Delay,  s  $  1428.6  0 

HCM LOS  F 


Minor  Lane/Maior  Mvmt 

NBT  NBR  WBLnl 

Capacity  (veh/h) 

148 

HCM  Lane  V/C  Ratio 

-  4.039 

HCM  Control  Delay  (s) 

-  $  1428.6 

. 

HCM  Lane  LOS 

F 

HCM  95th  %tile  Q(veh) 

60 

Notes 

Volume  exceeds  capacity 

$:  Delay  exceeds  300s  +:  Computation  Not  Defined  *:  All  major  volume  in  platoon 
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HCM  2010TWSC 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue 


2024  Build  Conditions 

Timing  Plan:  Weekday  Morning 


> 

— 

- 

<  V  V 

Movement 

EBL 

EBT 

WBT 

WBR  SBL  SBR 

Lane  Configurations 

Traffic  Volume  (veh/h) 

0 

0 

ft 

1120 

Future  Volume  (Veh/h) 

0 

0 

1120 

0  0  1135 

Sign  Control 

Free 

Free 

Stop 

Grade 

0% 

0% 

0% 

Peak  Hour  Factor 

0.92 

0.92 

0.92 

0.92  0.92  0.92 

Hourly  flow  rate  (vph) 

0 

0 

1217 

0  0  1234 

Pedestrians 

7 

Lane  Width  (ft) 

Walking  Speed  (ft/s) 

’Is 

Percent  Blockage 

1 

Right  turn  flare  (veh) 

1 1  gm  mu 

*  gill  r  4-  £  1  $  *  f  $$  £  >  1 

Median  type 
Median  storage  veh) 
Upstream  signal  (ft) 
pX,  platoon  unblocked 
vC,  conflicting  volume 
vCI ,  stage  1  conf  vol 
vC2,  stage  2  conf  vol 
vCu,  unblocked  vol 
tC,  single  (s) 
tC,  2  stage  (s) 
tF  (s) 

pO  queue  free  % 
cM  capacity  (veh/h) 


None  None 


1224 


1224 

4.1 

2.2 
100 
562 


: 

1224 


616 


1224  616 

71 


Mi 

■  ■  .i 


3.6  3.4 

100  0 

154  403 


WB 1  WB2  SB  1 


Volume  Total 

608 

608 

411 

411 

411 

Volume  Left 

0 

0 

o 

0 

0 

Volume  Right 

0 

0 

411 

411 

411 

cSH 

1700 

1700 

403 

403 

403 

Volume  to  Capacity 

0.36 

0.36 

1.02 

1.02 

1.02 

Queue  Length  95th  (ft) 

0 

0 

324 

324 

324 

Control  Delay  (s) 

0.0 

0.0 

82.9 

82.9 

82.9 

Lane  LOS 

F 

F 

F 

^  felf  P 

Approach  Delay  (s) 

0.0 

82.9 

Approach  LOS 

Intersection  Summary 

HfHM 

'  ' 

8  8?  §  m  / 

F 

Averaqe  Delay 

41.7 

Intersection  Capacity  Utilization 

65.1% 

ICU  Level  of  Service  C 

Analysis  Period  (min) 

*  tv  : 

15 
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HCM  Unsignalized  Intersection  Capacity  Analysis 

10/04/2018 


14000.00  ::  5  Middlesex  Avenue  2024  Build  Conditions 

26:  1-93  NB  Off-Ramp  &  Cambridge  street _  Timing  Plan:  Weekday  Evening 


— 

> 

A 

A 

Lane  Group 

EBT 

EBR 

WBL 

WBT 

NBL 

NBR 

02 

Lane  Configurations 

ft 

ft 

r 

Traffic  Volume  (vph) 

655 

0 

0 

560 

415 

490 

Future  Volume  (vph) 

655 

0 

0 

560 

415 

490 

Ideal  Flow  (vphpl) 

1900 

1900 

1900 

1900 

1900 

1900 

Satd.  Flow  (prat) 

3374 

0 

0 

3374 

1687 

1509 

Fit  Permitted 

0.950 

Satd.  Flow  (perm) 

3374 

0 

0 

3374 

1657 

1509 

Right  Turn  on  Red 

Yes 

Yes 

Satd.  Flow  (RTOR) 

106 

Link  Speed  (mph) 

30 

30 

30 

Link  Distance  (ft) 

326 

602 

659 

Travel  Time  (s) 

7.4 

13.7 

15.0 

Confl.  Peds.  (#/hr) 

8 

8 

22 

4 

Confl.  Bikes  (#/hr) 

9 

Peak  Hour  Factor 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

Heavy  Vehicles  (%) 

7% 

7% 

7% 

7% 

7% 

7% 

Shared  Lane  Traffic  (%) 

Lane  Group  Flow  (vph) 

712 

0 

0 

609 

451 

533 

Turn  Type 

NA 

NA 

Prat 

custom 

Protected  Phases 

1 

1 

5 

25 

2 

Permitted  Phases 

Detector  Phase 

1 

1 

5 

25 

Switch  Phase 

Minimum  Initial  (s) 

4.0 

4.0 

4.0 

5.0 

Minimum  Split  (s) 

21.0 

21.0 

20.0 

20.0 

Total  Split  (s) 

63.0 

63.0 

57.0 

20.0 

Total  Split  (%) 

45.0% 

45.0% 

40.7% 

14% 

Yellow  Time  (s) 

4.0 

4.0 

4.0 

4.0 

All-Red  Time  (s) 

1.0 

1.0 

1.0 

1.0 

Lost  Time  Adjust  (s) 

0.0 

0.0 

0.0 

Total  Lost  Time  (s) 

5.0 

5.0 

5.0 

Lead/Lag 

Lead 

Lead 

Lag 

Lead-Lag  Optimize? 

Recall  Mode 

C-Min 

C-Min 

None 

None 

Act  Effct  Green  (s) 

51.1 

51.1 

42.8 

78.9 

Actuated  g/C  Ratio 

0.36 

0.36 

0.31 

0.56 

v/c  Ratio 

0.58 

0.49 

0.88 

0.59 

Control  Delay 

39.6 

22.5 

63.9 

17.8 

Queue  Delay 

0.0 

0.0 

0.0 

0.0 

Total  Delay 

39.6 

22.5 

63.9 

17.8 

LOS 

D 

C 

E 

B 

Approach  Delay 

39.6 

22.5 

39.0 

Approach  LOS 

D 

C 

D 

Queue  Length  50th  (ft) 

286 

102 

389 

228 

Queue  Length  95th  (ft) 

357 

189 

484 

332 

Internal  Link  Dist  (ft) 

246 

522 

579 

Turn  Bay  Length  (ft) 

Base  Capacity  (vph) 

1436 

1436 

626 

989 

Starvation  Cap  Reductn 

0 

0 

0 

0 

Spillback  Cap  Reductn 

0 

0 

0 

0 

Storage  Cap  Reductn 

0 

0 

0 

0 

Reduced  v/c  Ratio 

0.50 

0.42 

0.72 

0.54 

intersection  Summary 

Area  Type:  Other 

Cycle  Length:  140 
Actuated  Cycle  Length:  140 

Offset:  0  (0%),  Referenced  to  phase  1:EBWB,  Start  of  Green 
Natural  Cycle:  65 

Control  Type:  Actuated-Coordinated 
Maximum  v/c  Ratio:  0.88 

Intersection  Signal  Delay:  34.8  Intersection  LOS:  C 

Intersection  Capacity  Utilization  57.2%  ICU  Level  of  Service  B 

Analysis  Period  (min)  15 


Splits  and  Phases:  26: 1-93  NB  Off-Ramp  &  Cambridge  Street 


>01  (R) 


mm.f 


<*b2 


*Ybs 

jsza— . 


teis_ 
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Lanes,  Volumes,  Timings 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue  2024  Build  Conditions 

27:  Cambridge  Street  &  Rutherford  Ave  SB  Service  Road  &  Maffa  Way  &  Sullivan  Square  Rotary _ Timing  Plan:  Weekday  Evening 


— ► 

> 

A 

V 

L 

1 

Lane  Group 

EBT 

EBR 

EBR2 

NBR 

NBR2 

S8L2 

SBL 

SBT 

09 

Lane  Configurations 

f 

f 

rs 

5 

H 

Traffic  Volume  (vph) 

870 

605 

130 

975 

225 

115 

200 

525 

Future  Volume  (vph) 

870 

605 

130 

975 

225 

115 

200 

525 

Ideal  Flow  (vphpl) 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

Storage  Length  (ft) 

75 

0 

0 

Storage  Lanes 

2 

2 

2 

Taper  Length  (ft) 

25 

Satd.  Flow  (prot) 

3097 

1374 

1509 

2707 

0 

1428 

1491 

3139 

Fit  Permitted 

0.950 

0.950 

Satd.  Flow  (perm) 

3097 

1374 

1509 

2707 

0 

1424 

1012 

3139 

Right  Turn  on  Red 

Yes 

Yes 

Yes 

Satd.  Flow  (RTOR) 

101 

94 

112 

94 

Link  Speed  (mph) 

30 

30 

Link  Distance  (ft) 

881 

223 

Travel  Time  (s) 

20.0 

5.1 

Confl.  Peds.  (#/hr) 

135 

142 

1 

135 

1 

135 

Confl.  Bikes  (#/hr) 

1 

1 

6 

Peak  Hour  Factor 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

Heavy  Vehicles  (%) 

7% 

7% 

7% 

5% 

5% 

15% 

15% 

15% 

Shared  Lane  Traffic  (%) 

26% 

10% 

Lane  Group  Flow  (vph) 

1117 

487 

141 

1305 

0 

112 

230 

571 

Turn  Type 

NA 

Prot 

Prot 

Prot 

Prot 

Prot 

NA 

Protected  Phases 

1 

1 

1 

6 

5 

5 

56 

9 

Permitted  Phases 

Detector  Phase 

1 

1 

1 

6 

5 

5 

56 

Switch  Phase 

Minimum  Initial  (s) 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

Minimum  Split  (s) 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

14.0 

Total  Split  (s) 

54.0 

54.0 

54.0 

52.0 

20.0 

20.0 

14.0 

Total  Split  (%) 

38.6% 

38.6% 

38.6% 

37.1% 

14.3% 

14.3% 

10% 

Yellow  Time  (s) 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

All-Red  Time  (s) 

2.0 

2.0 

2.0 

3.0 

3.0 

3.0 

1.0 

Lost  Time  Adjust  (s) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Total  Lost  Time  (s) 

5.0 

5.0 

5.0 

6.0 

6.0 

6.0 

Lead/Laq 

Lag 

Lead 

Lead 

Lead-Laq  Optimize? 

Recall  Mode 

C-Min 

C-Min 

C-Min 

None 

None 

None 

None 

Act  Effct  Green  (s) 

63.0 

63.0 

63.0 

46.0 

14.0 

14.0 

66.0 

Actuated  g/C  Ratio 

0.45 

0.45 

0.45 

0.33 

0.10 

0.10 

0.47 

v/c  Ratio 

0.80 

0.79 

0.19 

1.37 

0.46 

0.99 

0.39 

Control  Delay 

38.6 

43.7 

8.2 

202.7 

15.5 

88.4 

27.6 

Queue  Delay 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Total  Delay 

38.6 

43.7 

8.2 

202.7 

15.5 

88.4 

27.6 

LOS 

D 

D 

A 

F 

B 

F 

C 

Approach  Delay 

37.6 

41.5 

Approach  LOS 

D 

D 

Queue  Length  50th  (ft) 

473 

408 

20 

-862 

6 

137 

192 

Queue  Length  95th  (ft) 

572 

584 

61 

#1021 

m42 

m#262 

m217 

Internal  Link  Dist  (ft) 

801 

143 

Turn  Bay  Length  (ft) 

75 

75 

Base  Capacity  (vph) 

1393 

618 

734 

952 

243 

233 

1479 

Starvation  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Spillback  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Storage  Cap  Reductn 

0 

0 

0 

0 

0 

0 

0 

Reduced  v/c  Ratio 

0.80 

0.79 

0.19 

1.37 

0.46 

0.99 

0.39 

Intersection  Summary 

s  ■■  sgssjffi 

mwsgs 

|  '  |  i 

' 

Area  Type:  Other 

Cycle  Length:  140 
Actuated  Cycle  Length:  140 

Offset:  73  (52%),  Referenced  to  phase  1  :EBT,  Start  of  Green 

Natural  Cycle:  150 

Control  Type:  Actuated-Coordinated 

Maximum  v/c  Ratio:  1 .37 

Intersection  Signal  Delay:  92.8  Intersection  LOS:  F 

Intersection  Capacity  Utilization  96.8%  ICU  Level  of  Service  F 

Analysis  Period  (min)  15 

-  Volume  exceeds  capacity,  queue  is  theoretically  infinite. 

Queue  shown  is  maximum  after  two  cycles. 

#  95th  percentile  volume  exceeds  capacity,  queue  may  be  longer. 

Queue  shown  is  maximum  after  two  cycles, 
m  Volume  for  95th  percentile  queue  is  metered  by  upstream  signal. 


Splits  and  Phases:  27:  Cambridge  Street  &  Rutherford  Ave  SB  Service  Road  &  Maffa  Way  &  Sullivan  Square  Rotary 


f  "**01  (R) 

.f&09 

Sis 

.  . r  ■ 

S2.S . - 

1  Hlls 

i  i 
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Lanes,  Volumes,  Timings 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue 


2024  Build  Conditions 

Timing  Plan:  Weekday  Evening 


—  > 

< 

- 

A 

A 

Movement 

EBT  EBR 

mi 

WBT 

NBL 

NBR 

vCI,  stage  1  conf  vol 
vC2,  stage  2  conf  vol 
vCu,  unblocked  vol 
tC,  single  (s) 
tC,  2  stage  (s) 
tF  (s) 

pO  queue  free  % 
cM  capacity  (veh/h) 


Traffic  Volume  (veh/h) 

1960 

0 

0 

0 

0 

975 

Future  Volume  (Veh/h) 

1960 

0 

0 

0 

0 

975 

Sign  Control 

Free 

Free 

Stop 

HI  / v ,  mu  '  in  z f'b' iffffi  jlSBIli  fm 

Grade 

0% 

0% 

0% 

Peak  Hour  Factor 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

Hourly  flow  rate  (vph) 

2130 

0 

0 

0 

0 

1060 

Pedestrians 

196 

. 

Lane  Width  (ft) 

12.0 

Walking  Speed  (ft/s) 

3.5 

i  m  m  s  m  mmammm 

Percent  Blockage 

19 

Right  turn  flare  (veh) 

Median  type 

None 

None 

Median  storage  veh) 

■ '  mm 

Upstream  signal  (ft) 

237 

pX,  platoon  unblocked 

0.70 

0.70 

0.70 

vC,  conflicting  volume 

2326 

2326 

1261 

2041 

4.1 

2.2 
100 
156 


2041 

6.9 

3.5 

100 

28 


525 

7.0 

3.3 

0 

283 


Direction,  Lane  # 

EB 1 

EB2 

NB  1 

NB2 

Volume  Total 

1065 

1065 

530 

530 

Volume  Left 

0 

0 

0 

0 

Volume  Right 

0 

0 

530 

530 

cSH 

1700 

1700 

283 

283 

Volume  to  Capacity 

0.63 

0.63 

1.88 

1.88 

Queue  Length  95th  (ft) 

0 

0 

910 

910 

wmm 

Control  Delay  (s) 

0.0 

0.0 

437.3 

437.3 

Lane  LOS 

F 

F 

!?  T  -"11.  7  .  - 

Approach  Delay  (s) 

0.0 

437.3 

Approach  LOS 

F 

/i  S--  -  ^  J ^ 

Intersection  Summary _ 

Average  Delay  145.3 

Intersection  Capacity  Utilization  95.0%  ICU  Level  of  Service  F 

Analysis  Period  (min)  1 5 
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HCM  Unsignalized  Intersection  Capacity  Analysis 

10/04/2018 


14000.00  ::  5  Middlesex  Avenue  2024  Build  Conditions 

29:  Sullivan  Square  Rotary  &  Main  Street  Timin9 Plan:  Weekday  Evening 


Intersection 


Int  Delay,  s/veh 

Movement 

1903.4 

WBL 

WBR 

NBT 

NBR  SBL 

SBT  • 

Lane  Configurations 

Traffic  Vol,  veh/h 

0 

r 

1105 

tfr 

2315 

620  0 

o 

Future  Vol,  veh/h 

0 

1105 

2315 

620  0 

0 

Conflicting  Peds,  #/hr 

0 

0 

0 

91  0 

0 

Sign  Control 

Stop 

Stop 

Free 

Free  Free 

Free 

RT  Channelized 

- 

Stop 

- 

None 

None 

Storage  Length 

- 

0 

- 

- 

- 

Veh  in  Median  Storage,  # 

0 

- 

0 

• 

Grade,  % 

Peak  Hour  Factor 
Heavy  Vehicles,  % 
Mvmt  Flow 


0 

92 

4 

0 


92 

4 

1201 


0 

92 

6 

2516 


92 

6 

674 


92 


0 

92 

2  2 

0  0 


mm 


Conflicting  Flow  All 
Stage  1 
Stage  2 
Critical  Hdwy 
Critical  Hdwy  Stg  1 
Critical  Hdwy  Stg  2 
Follow-up  Hdwy 
Pot  Cap-1  Maneuver 
Stage  1 
Stage  2 

Platoon  blocked,  % 
Mov  Cap-1  Maneuver 
Mov  Cap-2  Maneuver 
Stage  1 
Stage  2 


HCM  Control  Delay,  s 
HCM LOS 

Minor  Lane/Major  Mvmt 


Capacity  (veh/h) 

HCM  Lane  V/C  Ratio 
HCM  Control  Delay  (s) 
HCM  Lane  LOS 
HCM  95th  %tile  Q(veh) 


Minorl 


Majorl 


WB 


3.34 

-81 


1686  0  0 

- 

6.98  -  - 

: 

- 

: 


$6959  0 


_ 


NBT 


74 

16.231 


^  IS  -  *  x 


•  $6959 


Volume  exceeds  capacity  $:  Delay  exceeds  300s  +:  Computation  Not  Defined  *:  All  major  volume  in  platoon 
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HCM  2010  TWSC 
10/04/2018 


14000.00  ::  5  Middlesex  Avenue  2024  Build  Conditions 


30:  Sullivan  Square  Rotary  &  Alford  Street  SB 

Timing  Plan:  Weekday  Evening 

> 

- 

V 

V 

V 

Movement 

EBL 

EBT 

WBT 

WBR 

SBL 

SBR 

Lane  Configurations 

m 

Traffic  Volume  (veh/ti) 

0 

0 

2035 

0 

0 

895 

Future  Volume  (Veh/h) 

0 

0 

2035 

0 

0 

895 

Sign  Control 

Free 

Free 

Stop 

vL'iLL'-: 

'  .  .  :  ■■  : 

Grade 

0% 

0% 

0% 

Peak  Hour  Factor 

0.92 

0.92 

0.92 

0.92 

0.92 

0.92 

Hourly  flow  rate  (vph) 

0 

0 

2212 

0 

0 

973 

Pedestrians 

3 

Lane  Width  (ft) 

12.0 

Walking  Speed  (ft/s) 

3.5 

'  '  •  !§§  Hi 

Percent  Blockage 

0 

Right  turn  flare  (veh) 

WMiMk  !§§  .  f  ;  i  \  t  |i  §  . 

Median  type 

None 

None 

Median  storage  veh) 

Upstream  signal  (ft) 

pX,  platoon  unblocked 

.  ,  ,s.  mm  t 

vC,  conflicting  volume 

2215 

2215 

1109 

vCI,  stage  1  conf  vol 

vC2,  stage  2  conf  vol 

vCu,  unblocked  vol 

2215 

2215 

1109 

tC,  single  (s) 

4.1 

7.0 

7.1 

tC,  2  stage  (s) 

tF  (s) 

2.2 

3.6 

3.4 

pO  queue  free  % 

100 

100 

0 

cM  capacity  (veh/h) 

232 

33 

190 

Direction,  Lane  # 

WB  1 

WB  2 

SB  1 

SB  2 

SB  3 

Volume  Total 

1106 

1106 

324 

324 

324 

Volume  Left 

0 

0 

0 

0 

0 

Volume  Right 

0 

0 

324 

324 

324 

cSH 

1700 

1700 

190 

190 

190 

Volume  to  Capacity 

0.65 

0.65 

1.71 

1.71 

1.71 

Queue  Length  95th  (ft) 

0 

0 

557 

557 

557 

Control  Delay  (s) 

0.0 

0.0 

383.9 

383.9 

383.9 

Lane  LOS 

F 

F 

F 

Approach  Delay  (s) 

0.0 

383.9 

Approach  LOS 

F 

Intersection  Summary 

Average  Delay 

117.3 

Intersection  Capacity  Utilization 

85.6% 

ICU  Level  of  Service 

E 

Analysis  Period  (min) 

15 

\Whb\proj\Wat-LD\1 4000.00  5  MiddlesexAv  Somerville\tech\Traffic\Synchro\Sullivan  Square\2024  BD_PM.syn 
VHB/MSD 


HCM  Unsignalized  Intersection  Capacity  Analysis 

10/04/2018 
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Groups  Printed-  Cars  -  Heavy  Vehicles 


Cambridge  Street 

From  East 

1-93  NB  Offramp 

From  South 

Cambridge  Street 

From  West 

Start  Time 

Thru 

Left  [ 

U-Tum 

Right  r 

Left! 

U-Turn 

Right 

Thru 

U-Turn 

Int.  Total  1 

07:00  AM 

169 

0 

0 

130 

83 

0 

0 

89 

0 

471 

07:15  AM 

131 

0 

0 

136 

102 

0 

0 

114 

0 

483 

07:30  AM 

152 

0 

0 

133 

86 

0 

0 

113 

0 

484 

07:45  AM 

137 

0 

0 

108 

71 

0 

0 

117 

0 

433 

Total 

589 

0 

0 

507 

342 

0 

0 

433 

0 

1871 

08:00  AM 

138 

0 

0 

103 

49 

0 

0 

116 

0 

406 

08:15  AM 

122 

0 

0 

106 

48 

0 

0 

113 

0 

389 

08:30  AM 

115 

0 

0 

114 

87 

0 

0 

103 

0 

419 

08:45  AM 

133 

0 

0 

110 

82 

0 

0 

122 

1 

448 

Total 

508 

0 

0 

433 

266 

0 

0 

454 

1 

1662 

Grand  Total 

1097 

0 

0 

940 

608 

0 

0 

887 

1 

3533 

Apprch  % 

100 

0 

0 

60.7 

39.3 

0 

0 

99.9 

0.1 

Total  % 

31.1 

0 

0 

26.6 

17.2 

0 

0 

25.1 

0 

Cars 

988 

0 

0 

836 

559 

0 

0 

756 

1 

3140 

%  Cars 

90.1 

0 

0 

88.9 

91.9 

0 

0 

85.2 

100 

88.9 

Heavy  Vehicles 

109 

0 

0 

104 

49 

NT 

0 

131 

0 

393 

%  Heavy  Vehicles 

9.9 

0 

0 

11.1 

8.1 

0 

0 

14.8 

0 

11.1  r 

Cambridge  Street 

From  East 

1-93  NB  Offramp 

From  South 

Cambridge  Street 

From  West 

Start  Time 

Thru 

Left 

U-Turn 

App.  Total 

Right  

Left 

U-Tum  I 

App.  Total 

Right  | 

Thru 

U-Turn 

App.  Total 

Int.  Total 

Peak  Hour  Analysis  From 

07:00  AM  to  08:45  AM  - 

Peak  1  of  1 

Peak  Hour  for  Entire 

Intersection 

3egins  a 

07:00  AM 

07:00  AM 

169 

0 

0 

169 

130 

83 

0 

213 

0 

89 

0 

89 

471 

07:15  AM 

131 

0 

0 

131 

136 

102 

0 

238 

0 

114 

0 

114 

483 

07:30  AM 

152 

0 

0 

152 

133 

86 

0 

219 

0 

113 

0 

113 

484 

07:45  AM 

137 

0 

0 

137 

108 

71 

0 

179 

0 

117 

0 

117 

433 

Total  Volume 

589 

0 

0 

589 

507 

342 

0 

849 

0 

433 

0 

433 

1871 

%  Add.  Total 

100 

0 

0 

59.7 

40.3 

0 

0 

100 

0 

PHF 

.871 

.000 

.000 

.871 

.932 

.838 

.000 

.892 

.000 

.925 

.000 

.925 

.966 

Cars 

526 

0 

0 

5261 

456 

320 

0 

776 

0 

371 

0 

371 

1673 

%  Cars 

89.3 

0 

0 

89.3 

89.9 

93.6 

0 

91.4 

0 

85.7 

0 

85.7 

89.4 

Heavy  Vehicles 

63 

0 

0 

63 

51 

22 

0 

73 

0 

62 

0 

62 

198  i 

%  Heavy  Vehicles 

10.7 

0 

0 

10.7 

10.1 

6.4 

0 

8.6 

0 

14.3 

0 

14.3 

10.6 
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08:00  AM 
08:15  AM 
08:30  AM 
08:45  AM 


Total 


127 

112 

103 

120 


Cambridge  Street 

1-93  NB  Offramp 

Cambridge  Street 

From  East 

From  South 

From  West 

Thru 

Left  1 

U-Tum 

Right 

Left  I 

U-Turn 

Right 

Thru  i 

U-Turn 

Int.  Total  | 

07:00  AM 

144 

0 

0 

115 

78 

0 

0 

76 

0 

413 

07:15  AM 

118 

0 

0 

122 

94 

0 

0 

98 

0 

432 

07:30  AM 

137 

0 

0 

123 

81 

0 

0 

97 

0 

438 

07  45  AM 

127 

0 

0 

96 

67 

0 

0 

100 

0 

390 

Total 

526 

0 

0 

456 

320 

0 

0 

371 

0 

1673 

0 

0 

0 

0 


462 


95 

94 

100 

91 


44 

42 

77 

76 


380 


239 


0 

0 

0 

0 


105 

99 

90 

91 


385 


371 

347 

370 

379 


1467 


Grand  Total 

988 

Apprch  % 

100 

Total  % 

31.5 

0  0 
0  0 
0  0 


836 

559 

59.9 

40.1 

26.6 

17.8 

0 

0 

0 


0 

0 

0 


756 

99.9 

24.1 


1 

0.1 

0 


3140 


Cambridge  Street 

From  East 

1-93  NB  Offramp 

From  South 

Cambridge  Street 

From  West 

Start  Time 

Thru  1 

Left  i 

U-Tum  1  App.  Total 

Right 

Left  ! 

J-Tum  | 

App.  Total 

Right  1 

Thru 

U-Turn 

App.  Total 

Int.  Total 

Peak  Hour  Analysis  From 

07:00  AM  to  08:45  AM  -  Peak  1  of  1 

Peak  Hour  for  Entire 

ntersection  Begins  at  07:00  AM 

07:00  AM 

144 

0 

0 

144 

115 

78 

0 

193 

0 

76 

0 

76 

413 

07:15  AM 

118 

0 

0 

118 

122 

94 

0 

216 

0 

98 

0 

98 

432 

07:30  AM 

137 

0 

0 

137 

123 

81 

0 

204 

0 

97 

0 

97 

438 

07  45  AM 

127 

0 

0 

127 

96 

67 

0 

163 

0 

100 

0 

100 

390 

Total  Volume 

526 

0 

0 

526 

456 

320 

0 

776 

0 

371 

0 

371 

1673 

100 

0 

0 

58.8 

41.2 

0 

0 

100 

0 

PHF 

.913 

.000 

.000 

.913 

.927 

.851 

.000 

.898 

.000 

.928 

.000 

.928 

.955 
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Groups  Printed-  Heavy  Vehicles 


Cambridge  Street 

From  East 

1-93  NB  Offramp 

From  South 

Cambridge  Street 

From  West 

Start  Time 

Thru  I 

Left  1 

U-Turn 

Right  : 

LeTT 

U-Tum 

Right 

Thru  I 

U-Turn 

Int.  T otal 

07:00  AM 

25 

0 

0 

15 

5 

0 

0 

13 

0 

58 

07:15  AM 

13 

0 

0 

14 

8 

0 

0 

16 

0 

51 

07:30  AM 

15 

0 

0 

10 

5 

0 

0 

16 

0 

46 

07:45  AM 

10 

0 

0 

12 

4 

°H 

0 

17 

0 

43 

Total 

63 

0 

0 

51 

22 

0 

0 

62 

0 

198 

08:00  AM 

11 

0 

0 

8 

5 

0 

0 

11 

0 

35 

08:15  AM 

10 

0 

0 

12 

6 

0 

0 

14 

0 

42 

08:30  AM 

12 

0 

0 

14 

10 

0 

0 

13 

0 

49 

08:45  AM 

13 

0 

0 

19 

6 

0 

0 

31 

0 

69 

Total 

46 

0 

0 

53 

27 

0 

0 

69 

0 

195 

Grand  Total 

109 

0 

0 

104 

49 

0 

0 

131 

0 

393 

Apprch  % 

100 

0 

0 

68 

32 

0 

0 

100 

0 

Total  % 

27.7 

0 

0 

26.5 

12.5 

0 

0 

33.3 

0 

Cambridge  Street 

From  East 

1-93  NB  Offramp 
From  South 

Cambridge  Street 
From  West 

Start  Time 

Thru 

Left  U-Tum 

App.  Total 

Right 

Left  U-Tum 

App.  Total 

Right  | 

Thru  I  U-Tum 

App.  Total 

Int.  Total 

Peak  Hour  Analysis  From  07:00  AM  to  08:45  AM  -  Peak  1  of  1 


Peak  Hour  for  Entire 

ntersection  Begins  at 

07:00  AM 

07:00  AM 

25 

0 

0 

25 

15 

5 

0 

20 

0 

13 

0 

13 

58 

07:15  AM 

13 

0 

0 

13 

14 

8 

0 

22 

0 

16 

0 

16 

51 

07:30  AM 

15 

0 

0 

15 

10 

5 

0 

15 

0 

16 

0 

16 

46 

07:45  AM 

10 

0 

0 

10 

12 

4 

0 

16 

0 

17 

0 

17 

43 

Total  Volume 

63 

0 

0 

63 

51 

22 

0 

73 

0 

62 

0 

62 

198 

%  App.  Total 

100 

0 

0 

69.9 

30.1 

0 

0 

100 

0 

PHF 

.630 

.000 

.000 

.630 

.850 

.688 

.000 

.830 

.000 

.912 

.000 

.912 

.853 
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Groups  Printed-  Peds  and  Bicycles 


Cambridge  Street 

From  East 

1-93  NB  Offramp 

From  South 

Cambridge  Street 

From  West 

Start  Time 

Thru 

Left 

Peds  SB  Peds  NB 

Right 

Left  | 

Peds  WB  |  Peds  EB 

Right 

Thru 

Peds  NB  Peds  SB 

Int.  Total 

07:00  AM 

2 

0 

2 

0 

0 

0 

0 

0 

0 

3 

1 

3 

11 

07:15  AM 

5 

0 

1 

0 

0 

0 

0 

0 

0 

4 

2 

0 

12 

07:30  AM 

4 

0 

1 

0 

0 

0 

0 

2 

0 

3 

3 

3 

16 

07:45  AM 

2 

0 

1 

3 

0 

0 

0 

2 

0 

2 

0 

0 

10 

Total 

13 

0 

5 

3 

0 

0 

0 

4 

0 

12 

6 

6 

49 

08:00  AM 

3 

0 

3 

0 

0 

0 

1 

5 

0 

1 

2 

0 

15 

08:15  AM 

0 

0 

4 

0 

0 

0 

0 

1 

0 

7 

0 

0 

12 

08:30  AM 

5 

0 

2 

0 

0 

0 

1 

1 

0 

2 

1 

0 

12 

08:45  AM 

0 

0 

0 

0 

0 

0 

3 

0 

0 

5 

2 

0 

10 

Total 

8 

0 

9 

0 

0 

0 

5 

7 

0 

15 

5 

0 

49 

Grand  Total 

21 

0 

14 

3 

0 

0 

5 

11 

0 

27 

11 

6 

98 

Apprch  % 

55.3 

0 

36.8 

7.9 

0 

0 

31.2 

68.8 

0 

61.4 

25 

13.6 

Total  % 

21.4 

0 

14.3 

3.1 

0 

0 

5.1 

11.2 

0 

27.6 

11.2 

6.1 

Cambridge  Street 

1-93  NB  Offramp 

Cambridge  Street 

From  East 

From  South 

From  West 

Start  Time 

Thru  Left  Peds  SB  Peds  NB  App  Total 

Right  Left  Peds  WB  Peds  EB  App.  Total 

Right  |  Thru  !  Peds  NB  Peds  SB  App.  Total 

Int.  Total 

Peak  Hour  Analysis  From  07:00  AM  to  08:45  AM  -  Peak  1  of  1 

Peak  Hour  for  Entire  Intersection  Begins  at  07: 15  AM 


07:15  AM 

5 

0 

1 

0 

6 

0 

0 

0 

0 

0 

0 

4 

2 

0 

6 

12 

07:30  AM 

4 

0 

1 

0 

5 

0 

0 

0 

2 

2 

0 

3 

3 

3 

9 

16 

07:45  AM 

2 

0 

1 

3 

6 

0 

0 

0 

2 

2 

0 

2 

0 

0 

2 

10 

08:00  AM 

3 

0 

3 

0 

6 

0 

0 

1 

5 

6 

0 

1 

2 

0 

3 

15 

Total  Volume 

14 

0 

6 

3 

23 

0 

0 

1 

9 

10 

0 

10 

7 

3 

20 

53 

%  Add.  Total 

60.9 

0 

26.1 

13 

0 

0 

10 

90 

0 

50 

35 

15 

PHF 

.700 

.000 

.500 

.250 

.958 

.000 

.000 

.250 

.450 

.417 

.000 

.625 

.583 

.250 

.556 

.828 
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Cambridge  Street 

From  East 

1-93  NB  Offramp 
From  South 

Cambridge  Street 
From  West 

Start  Time 

Thru  | 

Left  I  U-Turn  j 

App  Total  ! 

Right  ! 

Left  I  U-Turn  | 

App.  Total 

Right 

Thru  I  U-Tum 

App.  Total 

Int.  Total 

Peak  Hour  Analysis  From  07:00  AM  to  08:45  AM  -  Peak  1  of  1 


Peak  Hour  for  Entire 

Intersection  Begins  at 

07:00  AM 

07:00  AM 

169 

0 

0 

169 

130 

83 

0 

213 

0 

89 

0 

89 

471 

07:15  AM 

131 

0 

0 

131 

136 

102 

0 

238 

0 

114 

0 

114 

483 

07:30  AM 

152 

0 

0 

152 

133 

86 

0 

219 

0 

113 

0 

113 

484  1 

07:45  AM 

137 

0 

0 

137 

108 

71 

0 

179 

0 

117 

0 

117 

433 

Total  Volume 

589 

0 

0 

589 

507 

342 

0 

849 

0 

433 

0 

433 

1871  • 

%  Add.  Total 

100 

0 

0 

59.7 

40.3 

0 

0 

100 

0 

PHF 

.871 

.000 

.000 

.871 

.932 

.838 

.000 

.892 

.000 

.925 

.000 

.925 

.966  i 

Cars 

526 

0 

0 

526 

456 

320 

0 

776 

0 

371 

0 

371 

1673 

%  Cars 

89.3 

0 

0 

89.3 

89.9 

93.6 

0 

91.4 

0 

85.7 

0 

85.7 

89.4  l 

Heavy  Vehicles 

63 

0 

0 

63 

51 

22 

0 

73 

0 

62 

0 

62 

198 

%  Heavy  Vehicles 

10.7 

0 

0 

10.7 

10.1 

6.4 

0 

8.6 

0 

14.3 

0 

14.3 

10.6 

I 
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Groups  Printed-  Cars  -  Heavy  Vehicles 


Cambridge  Street 

From  East 

1-93  NB  Offramp 

From  South 

Cambridge  Street 

From  West 

Start  Time 

Thru 

Left 

U-Turn 

Right  I 

Left  | 

U-Turn 

Right  ] 

Thru 

U-Turn 

Int.  Total  I 

04:00  PM 

127 

0 

0 

95 

83 

0 

0 

149 

0 

454 

04:15  PM 

116 

0 

0 

92 

62 

0 

0 

138 

0 

408 

04:30  PM 

136 

0 

0 

90 

88 

0 

0 

155 

0 

469 

04:45  PM 

122 

0 

0 

101 

70 

0 

0 

142 

1 

436 

Total 

501 

0 

0 

378 

303 

0 

0 

584 

1 

1767 

05:00  PM 

118 

0 

0 

63 

41 

0 

0 

168 

0 

390 

05:15  PM 

136 

0 

0 

114 

58 

0 

0 

134 

0 

442 

05:30  PM 

129 

0 

0 

82 

57 

0 

0 

182 

0 

450 

05:45  PM 

123 

0 

0 

97 

68 

0 

0 

145 

0 

433 

Total 

506 

0 

0 

356 

224 

0 

0 

629 

0 

1715 

Grand  Total 

1007 

0 

0 

734 

527 

0 

0 

1213 

1 

3482 

Apprch  % 

100 

0 

0 

58.2 

41.8 

0 

0 

99.9 

0.1 

Total  % 

28.9 

0 

0 

21.1 

15.1 

0 

0 

34.8 

0 

Cars 

952 

0 

0 

673 

510 

0 

0 

1138 

1 

3274 

%  Cars 

94.5 

0 

0 

91.7 

96.8 

0 

0 

93.8 

100 

94 

Heavy  Vehicles 

55 

0 

0 

61 

17 

0 

0 

75 

0 

208 

%  Heavy  Vehicles 

5.5 

0 

0 

8.3 

3.2 

0 

0 

6.2 

0 

6 

Cambridge  Street 

From  East 

1-93  NB  Offramp 

From  South 

Cambridge  Street 

From  West 

Start  Time 

Thru 

Left 

U-Turn 

App.  Total 

Right  I 

Left  I 

U-Tum  I 

App.  Total 

Right 

Thru  1 

U-Tum  I 

App.  Total 

Int.  Total 

Peak  Hour  Analysis  From 

04:00  PM  to  05 

:45  PM  -  Peak  1  of  1 

Peak  Hour  for  Entire  Intersection 

3egins  at 

04:00  PM 

04:00  PM 

127 

0 

0 

127 

95 

83 

0 

178 

0 

149 

0 

149 

454 

04:15  PM 

116 

0 

0 

116 

92 

62 

0 

154 

0 

138 

0 

138 

408 

04:30  PM 

136 

0 

0 

136 

90 

88 

0 

178 

0 

155 

0 

155 

469 

04  .45  PM 

122 

0 

0 

122 

101 

70 

0 

171 

0 

142 

1 

143 

436 

Total  Volume 

501 

0 

0 

501 

378 

303 

0 

681 

0 

584 

1 

585 

1767 

%  App.  Total 

100 

0 

0 

55.5 

44.5 

0 

0 

99.8 

0.2 

PHF 

.921 

.000 

.000 

.921 

.936 

.861 

.000 

.956 

.000 

.942 

.250 

.944 

.942 

Cars 

466 

0 

0 

466 

338 

293 

0 

631 

0 

541 

1 

542 

1639 

%  Cars 

93.0 

0 

0 

93.0 

89.4 

96.7 

0 

92.7 

0 

92.6 

100 

92.6 

92.8 

Heavy  Vehicles 

35 

0 

0 

35 

40 

10 

0 

50 

0 

43 

0 

43 

128 

%  Heavy  Vehicles 

7.0 

0 

0 

7.0 

10.6 

3.3 

0 

7.3 

0 

7.4 

0 

7.4 

7.2 

S:  1-93  NB  Offramp 

PRECISION 
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1 
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Groups  Printed-  Cars 


Cambridge  Street 

From  East 

1-93  NB  Offramp 

From  South 

Cambridge  Street 

From  West 

1 

Start  Time 

Thru  [ 

Left  ! 

U-Turn 

Right 

Left  I 

U-Tum 

Right 

Thru 

U-Tum 

Int.  Total 

04:00  PM 

119 

0 

0 

81 

79 

0 

0 

143 

0 

422  11 

04:15  PM 

104 

0 

0 

83 

60 

0 

0 

120 

0 

367 

04:30  PM 

130 

0 

0 

78 

85 

0 

0 

143 

0 

436  1 

04:45  PM 

113 

0 

0 

96 

69 

0 

0 

135 

1 

414 

Total 

466 

0 

0 

338 

293 

0 

0 

541 

1 

1639 

05:00  PM 

114 

0 

0 

62 

40 

0 

0 

156 

0 

372 

05:15  PM 

132 

0 

0 

109 

55 

0 

0 

128 

0 

424  " 

05:30  PM 

124 

0 

0 

76 

56 

0 

0 

171 

0 

427 

05:45  PM 

116 

0 

0 

88 

66 

0 

0 

142 

0 

412  i 

Total 

486 

0 

0 

335 

217 

0 

0 

597 

0 

1635 

1 

Grand  Total 

952 

0 

0 

673 

510 

0 

0 

1138 

1 

3274 

Apprch  % 

100 

0 

0 

56.9 

43.1 

0 

0 

99.9 

0.1 

Total  % 

29.1 

0 

0 

20.6 

15.6 

0 

0 

34.8 

0 

Cambridge  Street 

1-93  NB  Offramp 

Cambridge  Street 

From  East 

From  South 

From  West 

s 

Start  Time 

Thru  Left  I  U-Tum  App.  Total 

Right  j  Left  i  U-Tum  |  App.  Total 

Right  Thru  U-Tum  App  Total 

Int.  Total 

Peak  Hour  Analysis  From  04:00  PM  to  05:45  PM  -  Peak  1  of  1 


Peak  Hour  for  Entire 

intersection  Begins  at 

04:30  PM 

1 

04:30  PM 

130 

0 

0 

130 

78 

85 

0 

163 

0 

143 

0 

143 

436  ] 

04:45  PM 

113 

0 

0 

113 

96 

69 

0 

165 

0 

135 

1 

136 

414  11 

05:00  PM 

114 

0 

0 

114 

62 

40 

0 

102 

0 

156 

0 

156 

372 

05:15  PM 

132 

0 

0 

132 

109 

55 

0 

164 

0 

128 

0 

128 

424 

Total  Volume 

489 

0 

0 

489 

345 

249 

0 

594 

0 

562 

1 

563 

1646  f 

%  App.  Total 

100 

0 

0 

58.1 

41.9 

0 

0 

99.8 

0.2 

PHF 

.926 

.000 

.000 

.926 

.791 

.732 

.000 

.900 

.000 

.901 

.250 

.902 

.944 

I 


1! 
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Groups  Printed-  Heavy  Vehicles 


Cambridge  Street 

From  East 

1-93  NB  Offramp 

From  South 

Cambridge  Street 

From  West 

Start  Time 

Thru  t 

Left  | 

U-Turn 

Right  I 

Left 

U-Turn 

Right  I 

Thru 

U-Tum 

lnt.  Total  ! 

04:00  PM 

8 

0 

0 

14 

4 

0 

0 

6 

0 

32 

04:15  PM 

12 

0 

0 

9 

2 

0 

0 

18 

0 

41 

04:30  PM 

6 

0 

0 

12 

3 

0 

0 

12 

0 

33 

04:45  PM 

9 

0 

0 

5 

1 

0 

0 

7 

0 

22 

Total 

35 

0 

0 

40 

10 

0 

0 

43 

0 

128 

05:00  PM 

4 

0 

0 

1 

1 

0 

0 

12 

0 

18 

05:15  PM 

4 

0 

0 

5 

3 

0 

0 

6 

0 

18 

05:30  PM 

5 

0 

0 

6 

1 

0 

0 

11 

0 

23 

05:45  PM 

7 

0 

0 

9 

2 

0 

0 

3 

0 

21 

Total 

20 

0 

0 

21 

7 

0 

0 

32 

0 

80 

Grand  Total 

55 

0 

0 

61 

17 

0 

0 

75 

0 

208 

Apprch  % 

100 

0 

0 

78.2 

21.8 

0 

0 

100 

0 

Total  % 

26.4 

0 

0 

29.3 

8.2 

0 

0 

36.1 

0 

Cambridge  Street 

1-93  NB  Offramp 

Cambridge  Street 

From  East 

From  South 

From  West 

Start  Time 

Thru  Left  ■  U-Tum  App.  Total 

Right  I  Left  U-Tum  !  App.  Total 

Right  i  Thru  U-Tum  |  App.  Total 

lnt.  Total  | 

Peak  Hour  Analysis  From  04:00  PM  to  05:45  PM  -  Peak  1  of  1 


Peak  Hour  for  Entire 

ntersection  Begins  at  04:00  PM 

04:00  PM 

8 

0 

0 

8 

14 

4 

0 

18 

0 

6 

0 

6 

32 

04:15  PM 

12 

0 

0 

12 

9 

2 

0 

11 

0 

18 

0 

18 

41 

04:30  PM 

6 

0 

0 

6 

12 

3 

0 

15 

0 

12 

0 

12 

33 

04:45  PM 

9 

0 

0 

9 

5 

1 

0 

6 

0 

7 

0 

7 

22 

Total  Volume 

35 

0 

0 

35 

40 

10 

0 

50 

0 

43 

0 

43 

128 

%  App.  Total 

100 

0 

0 

80 

20 

0 

0 

100 

0 

PHF 

.729 

.000 

.000 

.729 

.714 

.625 

.000 

.694 

.000 

.597 

.000 

.597 

.780 
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Groups  Printed-  Peds  and  Bicycles 


Cambridge  Street 

From  East 

1-93  NB  Offramp 

From  South 

Cambridge  Street 

From  West 

Start  Time 

Thru 

Left  ! 

Peds  SB  1  Peds  NB 

Right  | 

Left  j 

Peds  WB  J  Peds  EB 

Right 

Thru 

Peds  NB  |  Peds  SB 

Int.  Total 

04:00  PM 

0 

0 

0 

I 

0 

0 

1 

1 

0 

1 

8 

1 

13 

04:15  PM 

0 

0 

0 

2 

0 

0 

5 

0 

0 

4 

4 

0 

15 

04:30  PM 

1 

0 

1 

0 

0 

0 

0 

0 

0 

2 

1 

2 

7 

04:45  PM 

1 

0 

0 

0 

0 

0 

0 

1 

0 

2 

3 

3 

10 

Total 

2 

0 

1 

3 

0 

0 

6 

2 

0 

9 

16 

6 

45 

05:00  PM 

5 

0 

1 

0 

0 

0 

3 

0 

0 

2 

2 

0 

13 

05:15  PM 

1 

0 

0 

0 

0 

0 

3 

0 

0 

4 

7 

0 

15 

05:30  PM 

1 

0 

2 

0 

0 

0 

4 

3 

0 

5 

2 

1 

18 

05:45  PM 

3 

0 

1 

3 

0 

0 

2 

2 

0 

2 

6 

0 

19 

Total 

10 

0 

4 

"T1 

0 

0 

12 

5 

0 

13 

17 

1 

65 

Grand  Total 

12 

0 

5 

6 

0 

0 

18 

7 

0 

22 

33 

7 

110 

Apprch  % 

52.2 

0 

21.7 

26.1 

0 

0 

72 

28 

0 

35.5 

53.2 

11.3 

Total  % 

10.9 

0 

4.5 

5.5 

0 

0 

16.4 

6.4 

0 

20 

30 

6.4 

Cambridge  Street 

1-93  NB  Offramp 

Cambridge  Street 

From  East 

From  South 

From  West 

Start  Time 

Thru  Left  Peds  SB  PedsNB  App  Total 

Right  Left  t  Peds  WB  Peds  EB  App  Total 

Right  Thru  Peds  NB  Peds  SB  App  Total 

Int  Total 

Peak  Hour  Analysis  From  04:00  PM  to  05:45  PM  -  Peak  1  of  1 


Peak  Hour  for  Entire  Intersection  Begins  at  05:00  PM 


05:00  PM 

5 

0 

1 

0 

6 

0 

0 

3 

0 

3 

0 

2 

2 

0 

4 

13 

05:15  PM 

1 

0 

0 

0 

1 

0 

0 

3 

0 

3 

0 

4 

7 

0 

11 

15 

05:30  PM 

1 

0 

2 

0 

3 

0 

0 

4 

3 

7 

0 

5 

2 

1 

8 

18 

05:45  PM 

3 

0 

1 

3 

7 

0 

0 

2 

2 

4 

0 

2 

6 

0 

8 

19 

Total  Volume 

10 

0 

4 

3 

17 

0 

0 

12 

5 

17 

0 

13 

17 

1 

31 

65 

%  App.  Total 

58.8 

0 

23.5 

17.6 

0 

0 

70.6 

29.4 

0 

41.9 

54.8 

3.2 

PHF 

.500 

.000 

.500 

.250 

.607 

.000 

.000 

.750 

.417 

.607 

.000 

.650 

.607 

.250 

.705 

.855 
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PRECISION 

DATA 

INDUSTRIES,  LLC _ 

P.O.Box 301  Berlin, MA  01503 
Office:  508.481 .3999  Fax:  508.545. 1 234 
Email:  datarequests@pdillc.com 


File  Name 
Site  Code 
Start  Date 
Page  No 


154588  DD 
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9/16/2015 

1 


Cambridge  Street 

From  East 

1-93  NB  Offramp 

From  South 

Cambridge  Street 

From  West 

Start  Time 

Thru 

Left 

U-Turn 

App.  Total 

Right 

Left  [ 

U-Turn  | 

App.  Total 

Right  I 

Thru  I 

U-Turn  |  App.  Total 

Int.  Total 

Peak  Hour  Analysis  From 

04:00  PM  to  05 

:45  PM  -  Peak  1  of  1 

Peak  Hour  for  Entire 

ntersection 

Begins  at 

04:00  PM 

04:00  PM 

127 

0 

0 

127 

95 

83 

0 

178 

0 

149 

0 

149 

454 

04:15  PM 

116 

0 

0 

116 

92 

62 

0 

154 

0 

138 

0 

138 

408 

04:30  PM 

136 

0 

0 

136 

90 

88 

0 

178 

0 

155 

0 

155 

469 

04:45  PM 

122 

0 

0 

122 

101 

70 

0 

171 

0 

142 

1 

143 

436 

Total  Volume 

501 

0 

0 

501 

378 

303 

0 

681 

0 

584 

1 

585 

1767 

%  Add.  Total 

100 

0 

0 

55.5 

44.5 

0 

0 

99.8 

0.2 

PHF 

.921 

.000 

.000 

.921 

.936 

.861 

.000 

.956 

.000 

.942 

.250 

.944 

.942 

Cars 

466 

0 

0 

466 

338 

293 

0 

631 

0 

541 

1 

542 

1639 

%  Cars 

93.0 

0 

0 

93.0 

89.4 

96.7 

0 

92.7 

0 

92.6 

100 

92.6 

92.8 

Heavy  Vehicles 

35 

0 

0 

35 

40 

10 

0 

50 

0 

43 

0 

43 

128 

%  Heavy  Vehicles 

7.0 

0 

0 

7.0 

10.6 

3.3 

0 

7.3 

0 

7.4 

0 

7.4 

7.2 

N/S:  Alford  Street  NB/  Rotary 
W:  Rotary 

City,  State:  Charlestown,  MA 
Client:  Tetra  Tech/  N.  Landron 
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File  Name 
Site  Code 
Start  Date 
Page  No 


154588  V 
1433946 
9/16/201 
1 


Alford  Street  NB 

From  North 

Rotary 

From  South 

Rotary 

From  West 

Start  Time 

Right 

Thru  1 

U-Turn 

Thru 

Left 

U-Turn 

Right  | 

Left  f 

U-Turn 

Int.  Total 

07:00  AM 

0 

0 

0 

131 

235 

0 

0 

0 

0 

366 

07:15  AM 

0 

0 

0 

136 

234 

0 

0 

0 

0 

370 

07:30  AM 

0 

0 

0 

110 

243 

0 

0 

0 

0 

353 

07:45  AM 

0 

0 

0 

96 

240 

0 

0 

0 

0 

336 

Total 

0 

0 

0 

473 

952 

0 

0 

0 

0 

1425 

08:00  AM 

0 

0 

0 

95 

294 

0 

0 

0 

0 

389 

08:15  AM 

0 

0 

0 

89 

251 

0 

0 

0 

0 

340 

08:30  AM 

0 

0 

0 

93 

245 

0 

0 

0 

0 

338 

08:45  AM 

0 

0 

0 

126 

229 

0 

0 

0 

0 

355 

Total 

0 

0 

0 

403 

1019 

0 

0 

0 

0 

1422 

Grand  Total 

0 

0 

0 

876 

1971 

0 

0 

0 

0 

2847 

Apprch  % 

0 

0 

0 

30.8 

69.2 

0 

0 

0 

0 

Total  % 

0 

0 

0 

30.8 

69.2 

0 

0 

0 

0 

Cars 

0 

0 

0 

774 

1819 

0 

0 

0 

0 

2593 

%  Cars 

0 

0 

0 

88.4 

92.3 

0 

0 

0 

Qj 

91.1 

Heavy  Vehicles 

0 

0 

0 

102 

152 

0 

0 

0 

0 

254 

%  Heavy  Vehicles 

0 

0 

0 

11.6 

7.7 

0 

0 

0 

0 

8.9 

Alford  Street  NB 

From  North 

Rotary 

From  South 

Rotary 

From  West 

Start  Time 

Right 

Thru 

U-Turn 

App.  Total 

Thru 

Left  |  U-Turn  | 

App.  Total 

Right  f 

Left  I 

U-Turn  App.  Total 

Int.  Total 

Peak  Hour  Analysis  From 

07:00  AM  to  08 

:45  AM  -  Peak  1  of  1 

Peak  Hour  for  Entire 

ntersection  Begins  at 

07:15  AM 

07:15  AM 

0 

0 

0 

0 

136 

234 

0 

370 

0 

0 

0 

0 

370 

07:30  AM 

0 

0 

0 

0 

110 

243 

0 

353 

0 

0 

0 

0 

353 

07:45  AM 

0 

0 

0 

0 

96 

240 

0 

336 

0 

0 

0 

0 

336 

08:00  AM 

0 

0 

0 

0 

95 

294 

0 

389 

0 

0 

0 

0 

389 

Total  Volume 

0 

0 

0 

0 

437 

1011 

0 

1448 

0 

0 

0 

0 

1448 

%  Ann.  Total 

0 

0 

0 

30.2 

69.8 

0 

0 

0 

0 

PHF 

.000 

.000 

.000 

.000 

.803 

.860 

.000 

.931 

.000 

.000 

.000 

.000 

.931 

Cars 

0 

0 

0 

0 

379 

944 

0 

1323 

0 

0 

0 

0 

1323 

%  Cars 

0 

0 

0 

0 

86.7 

93.4 

0 

91.4 

0 

0 

0 

0 

91.4 

Heavy  Vehicles 

0 

0 

0 

0 

58 

67 

0 

125 

0 

0 

0 

0 

125 

%  Heavy  Vehicles 

0 

0 

0 

0 

13.3 

6.6 

0 

8.6 

0 

0 

0 

0 

8.6 

N/S:  Alford  Street  NB/  Rotary 
W:  Rotary 

City,  State:  Charlestown,  MA 
Client:  Tetra  Tech/  N.  Landron 
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1433946 
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1 


Groups  Printed-  Cars 


Alford  Street  NB 

From  North 

Rotary 

From  South 

Rotary 

From  West 

Start  Time 

Right 

Thru 

U-Turn 

Thru  j 

Left  1 

U-Turn 

Right  | 

Left  | 

U-Turn 

Int.  Total 

07:00  AnT 

0 

0 

0 

118 

216 

0 

0 

0 

0 

334 

07:15  AM 

0 

0 

0 

119 

219 

0 

0 

0 

0 

338 

07:30  AM 

0 

0 

0 

91 

222 

0 

0 

0 

0 

313 

07:45  AM 

0 

0 

0 

81 

227 

0 

0 

0 

0 

308 

Total 

0 

0 

0 

409 

884 

0 

0 

0 

0 

1293 

08:00  AM 

0 

0 

0 

88 

276 

0 

0 

0 

0 

364 

08:15  AM 

0 

0 

0 

80 

234 

0 

0 

0 

0 

314 

08:30  AM 

0 

0 

0 

89 

223 

0 

0 

0 

0 

312 

08:45  AM 

0 

0 

0 

108 

202 

0 

0 

0 

0 

310 

Total 

0 

0 

0 

365 

935 

0 

0 

0 

0 

1300 

Grand  Total 

0 

0 

0 

774 

1819 

0 

0 

0 

0 

2593 

Apprch  % 

0 

0 

0 

29.8 

70.2 

0 

0 

0 

0 

Total  % 

0 

0 

0 

29.8 

70.2 

0 

0 

0 

0 

Alford  Street  NB 

From  North 

Rotary 

From  South 

Rotary 

From  West 

Start  Time 

Right  | 

Thru 

U-Turn 

App.  Total 

Thru  1 

Left  ! 

U-Turn  I 

App.  Total 

Right  [ 

Left  | 

J-Tum  |  App.  Total 

Int.  Total 

Peak  Hour  Analysis  From 

07:00  AM  to  08 

:45  AM  -  Peak  1  of  1 

Peak  Hour  for  Entire 

ntersection  Begins  at 

07:15  AM 

07:15  AM 

0 

0 

0 

0 

119 

219 

0 

338 

0 

0 

0 

0 

338 

07:30  AM 

0 

0 

0 

0 

91 

222 

0 

313 

0 

0 

0 

0 

313 

07:45  AM 

0 

0 

0 

0 

81 

227 

0 

308 

0 

0 

0 

0 

308 

08:00  AM 

0 

0 

0 

0 

88 

276 

0 

364 

0 

0 

0 

0 

364 

Total  Volume 

0 

0 

0 

0 

379 

944 

0 

1323 

0 

0 

0 

0 

1323 

%  App.  Total 

0 

0 

0 

28.6 

71.4 

0 

0 

0 

0 

PHF 

.000 

.000 

.000 

.000 

.796 

.855 

.000 

.909 

.000 

.000 

.000 

.000 

.909 

N/S:  Alford  Street  NB/  Rotary 
W:  Rotary 

City,  State:  Charlestown,  MA 
Client:  Tetra  Tech/  N.  Landron 
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Groups  Printed-  Heavy  Vehicles 


Alford  Street  NB 

From  North 

Rotary 

From  South 

Rotary 

From  West 

Start  Time 

Right 

Thru 

U-Tum 

Thru 

Left 

U-Turn 

Right  j 

Left  I 

U-Turn 

Lnt.  T otal 

07:00  AM 

0 

0 

0 

13 

19 

0 

0 

0 

0 

32 

07:15  AM 

0 

0 

0 

17 

15 

0 

0 

0 

0 

32  | 

07:30  AM 

0 

0 

0 

19 

21 

0 

0 

0 

0 

40  | 

07:45  AM 

0 

0 

Oj 

15 

13 

0 

0 

0 

0 

28 

Total 

0 

0 

0 

64 

68 

0 

0 

0 

0 

132 

08:00  AM 

0 

0 

0 

7 

18 

0 

0 

0 

0 

25 

08:15  AM 

0 

0 

0 

9 

17 

0 

0 

0 

0 

26 

08:30  AM 

0 

0 

0 

4 

22 

0 

0 

0 

0 

26 

08:45  AM 

0 

0 

0 

18 

27 

0 

0 

0 

0 

45 

Total 

0 

0 

0 

38 

84 

0 

0 

0 

0 

122 

Grand  Total 

0 

0 

0 

102 

152 

0 

0 

0 

0 

254 

Apprch  % 

0 

0 

0 

40.2 

59.8 

0 

0 

0 

0 

Total  % 

0 

0 

0 

40.2 

59.8 

0 

0 

0 

0 

Alford  Street  NB 

Rotary 

Rotary 

From  North 

From  South 

From  West 

Start  Time 

Right  i  Thru  U-Tum  |  App.  Total 

Thru  I  Left  I  U-Tum  |  App  Total 

Right  Left  U-Tum  App.  Total 

lnt.  Total  I 

Peak  Hour  Analysis  From  07:00  AM  to  08:45  AM  -  Peak  1  of  1 
Peak  Hour  for  Entire  Intersection  Begins  at  07:00  AM 


07:00  AM 

0 

0 

0 

0 

13 

19 

0 

32 

0 

0 

0 

0 

32 

07:15  AM 

0 

0 

0 

0 

17 

15 

0 

32 

0 

0 

0 

0 

32 

07:30  AM 

0 

0 

0 

0 

19 

21 

0 

40 

0 

0 

0 

0 

40 

07:45  AM 

0 

0 

0 

0 

15 

13 

0 

28 

0 

0 

0 

0 

28 

Total  Volume 

0 

0 

0 

0 

64 

68 

0 

132 

0 

0 

0 

0 

132  \ 

%  App.  Total 

0 

0 

0 

48.5 

51.5 

0 

0 

0 

0 

PHF 

.000 

.000 

.000 

.000 

.842 

.810 

.000 

.825 

.000 

.000 

.000 

.000 

.825 

N/S:  Alford  Street  NB/  Rotary 
W:  Rotary 

City,  State:  Charlestown,  MA 
Client:  Tetra  Tech/  N.  Landron 
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Groups  Printed-  Peds  and  Bicycles 


Alford  Street  NB 

From  North 

Rotary 

From  South 

Rotary 

From  West 

Start  Time 

Right  1 

Thru  | 

Peds  EB 

Peds  WB 

Thru  | 

Left  |  Peds  WB  |  Peds  EB 

Right 

Left  I  Peds  NB  |  Peds  SB 

Int.  Total 

07:00  AM 

0 

0 

1 

0 

3 

0 

0 

0 

0 

0 

0 

0 

4 

07:15  AM 

0 

0 

2 

0 

2 

2 

0 

0 

0 

0 

0 

0 

6 

07:30  AM 

0 

0 

3 

1 

2 

1 

0 

0 

0 

0 

0 

0 

7 

07:45  AM 

0 

0 

1 

2 

3 

3 

0 

0 

0 

0 

0 

0 

9 

Total 

0 

0 

7 

3 

10 

6 

0 

0 

0 

0 

0 

0 

26 

08:00  AM 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

08:15  AM 

0 

0 

2 

0 

1 

0 

0 

0 

0 

0 

0 

0 

3 

08:30  AM 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

08:45  AM^ 

0 

0 

2 

1 

0 

2 

0 

0 

0 

0 

0 

0 

5 

Total 

0 

0 

8 

1 

1 

2 

0 

0 

0 

0 

0 

0 

12 

Grand  Total 

0 

0 

15 

4 

11 

8 

0 

0 

0 

0 

0 

0 

38 

Apprch  % 

0 

0 

78.9 

21.1 

57.9 

42.1 

0 

0 

0 

0 

0 

0 

Total  % 

0 

0 

39.5 

10.5 

28.9 

21.1 

0 

0 

0 

0 

0 

0 

Alford  Street  NB 

Rotary 

Rotary 

From  North 

From  South 

From  West 

Start  Time 

Right  |  Thru  |  Peds  EB  Peds  WB  App.  Total 

Thru  !  Left  Peds  WB  j  Peds  EB  App.  Total 

Right  |  Left  |  Peds  NB  Peds  SB  |  App.  Total 

Int.  Total  | 

Peak  Hour  Analysis  From  07:00  AM  to  08:45  AM  -  Peak  1  of  1 

Peak  Hour  for  Entire  Intersection  Begins  at  07:00  AM 


07:00  AM 

0 

0 

1 

0 

1 

3 

0 

0 

0 

3 

0 

0 

0 

0 

0 

4 

07:15  AM 

0 

0 

2 

0 

2 

2 

2 

0 

0 

4 

0 

0 

0 

0 

0 

6 

07:30  AM 

0 

0 

3 

1 

4 

2 

1 

0 

0 

3 

0 

0 

0 

0 

0 

7 

07:45  AM 

0 

0 

1 

2 

3 

3 

3 

0 

0 

6 

0 

0 

0 

0 

0 

9 

Total  Volume 

0 

0 

7 

3 

10 

10 

6 

0 

0 

16 

0 

0 

0 

0 

0 

26 

%  App.  Total 

0 

0 

70 

30 

62.5 

37.5 

0 

0 

0 

0 

0 

0 

PHF 

.000 

.000 

.583 

.375 

.625 

.833 

.500 

.000 

.000 

.667 

.000 

.000 

.000 

.000 

.000 

.722 

N/S:  Alford  Street  NB/  Rotary 
W:  Rotary 

City,  State:  Charlestown,  MA 
Client:  Tetra  Tech/  N.  Landron 
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Alford  Street  NB 

From  North 

Rotary 

From  South 

Rotary 

From  West 

Start  Time 

Right  ! 

Thru 

U-Turn  \ 

App.  Total 

Thru  1 

Left  j 

U-Turn 

App.  Total 

Right  1 

Left  I  U-Tum  [ 

App.  Total 

Int.  Total 

Peak  Hour  Analysis  From 

07:00  AM  to  08 

:45  AM  -  Peak  1  of  1 

Peak  Hour  for  Entire 

ntersection  Begins  at 

07:15  AM 

07:15  AM 

0 

0 

0 

0 

136 

234 

0 

370 

0 

0 

0 

0 

370 

07:30  AM 

0 

0 

0 

0 

110 

243 

0 

353 

0 

0 

0 

0 

353 

07:45  AM 

0 

0 

0 

0 

96 

240 

0 

336 

0 

0 

0 

0 

336 

08:00  AM 

0 

0 

0 

0 

95 

294 

0 

389 

0 

0 

0 

0 

389 

Total  Volume 

0 

0 

0 

0 

437 

1011 

0 

1448 

0 

0 

0 

0 

1448 

%  App  Total 

0 

0 

0 

30.2 

69.8 

0 

0 

0 

0 

PHF 

.000 

.000 

.000 

.000 

.803 

.860 

.000 

93L 

.000 

.000 

000 

.000 

.931 

Cars 

0 

0 

0 

0 

379 

944 

0 

1323 

0 

0 

0 

o 

1323 

%  Cars 

0 

0 

0 

0 

86.7 

93.4 

0 

91.4 

0 

0 

0 

0 

91.4 

Heavy  Vehicles 

0 

0 

0 

0 

58 

67 

0 

125 

0 

0 

0 

0 

125 

%  Heavy  Vehicles 

0 

0 

0 

0 

13.3 

6.6 

0 

8.6 

0 

0 

0 

0 

8.6 

N/S:  Alford  Street  NB/  Rotary 
W:  Rotary 

City,  State:  Charlestown,  MA 
Client:  Tetra  Tech/  N.  Landron 
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Alford  Street  NB 

Rotary 

From  South 

Rotary 

From  West 

Right  Thru  I  U-Turn 

Thru  Left  U-Turn 

Right  Left  1  U-Turn 

Int.  Total  l 

04:00  PM 
04:15  PM 
04:30  PM 
04-45  PM 

ooo 

ooo 

ooo 

ooo 

235  471  0 

233  458  0 

295  440  0 

282  421  0 

ooo 

ooo 

ooo 

ooo 

706 

691 

735 

703 

Total 

05:00  PM 
05:15  PM 
05:30  PM 
05  45  PM 

0  o  o  1 

ooo 

ooo 

ooo 

ooo 

1045  1790  0 

238  433  0 

274  404  0 

269  413  0 

240  393  0 

ooo 

ooo 

ooo 

ooo 

ooo 

2835 

671 

678 

682 

633 

Total 

Grand  Total 
Apprch  % 
Total  % 

ooo 

ooo 

ooo 

ooo 

1021  1643  0 

2066  3433  0 

37.6  62.4  0 

37.6  62.4  0 

ooo 

ooo 

ooo 

ooo 

2664 

5499 

Cars 

°/n 

ooo 

ooo 

1973  3273  0 

95.5  95.3  0 

ooo 

ooo 

5246 

95.4 

Heavy  Vehicles 
%  Heavy  Vehicles 

ooo 

ooo 

93  160  0 

4.5  4.7  0 

ooo 

ooo 

253 

4.6 

Alford  Street  NB 

From  North 

Rotary 

From  South 

Rotary 

From  West 

Start  Time 

Right  1  Thru  I  U-Turn  I  App.  Total 

Thru  Left  U-Turn  |  App.  Total 

Right  Left  1  U-Turn  i  App.  Total 

Int.  Total 

Peak  Hour  Analysis  From 

Peak  Hour  for  Entire 
04:00  PM 
04:15  PM 
04:30  PM 
04  45  PM 

34:00  PM  to  05:45  PM  -  Peak  1  of  1 

ntersection  Begins  at  04:00  PM 

0  0  0  0 

0  0  0  0 

0  0  0  0 

0  0  0  0 

235  471  0  706 

233  458  0  691 

295  440  0  735 

282  421  0  703 

0  0  0  0 

0  0  0  0 

0  0  0  0 

0  0  0  0 

706 

691 

735 

703 

Total  Volume 

0  0  0  0 

0  0  0 

1045  1790  0  2835 

36.9  63.1  0 

0  0  0  0 

0  0  0 

2835 

PHF 

000  000  .000  .000 

.886  .950  .000  .964 

000  .000  .000  .000 

.964 

Cars 
%  Cars 
Heavy  Vehicles 
%  Heavy  Vehicles 

ooo  0 

0  0  0  0 

0  0  0  0 

0  0  0  0 

998  1690  0  2688 

95.5  94.4  0  94.8 

47  100  0  147 

4.5  5.6  0  5.2 

0  0  0  0 

0  0  0  0 

0  0  0  0 

0  0  0  0 

2688 

94.8 

147 

5.2 

N/S:  Alford  Street  NB/  Rotary 
W:  Rotary 

City,  State:  Charlestown,  MA 
Client:  Tetra  Tech/  N.  Landron 
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Groups  Printed-  Cars 


Alford  Street  NB 

From  North 

Rotary 

From  South 

Rotary 

From  West 

Start  Time 

Right  ! 

Thru 

U-Turn 

Thru 

Left  I 

U-Turn 

Right  ! 

Left  | 

U-Turn 

Int.  Total 

04:00  PM 

0 

0 

0 

227 

446 

0 

0 

0 

0 

673 

04:15  PM 

0 

0 

0 

222 

430 

0 

0 

0 

0 

652 

04:30  PM 

0 

0 

0 

281 

415 

0 

0 

0 

0 

696 

04:45  PM 

0 

0 

0 

268 

399 

0 

0 

0 

0 

667 

Total 

0 

0 

0 

998 

1690 

0 

0 

0 

0 

2688 

05:00  PM 

0 

0 

0 

229 

417 

0 

0 

0 

0 

646 

05:15  PM 

0 

0 

0 

259 

393 

0 

0 

0 

0 

652 

05:30  PM 

0 

0 

0 

260 

395 

0 

0 

0 

0 

655 

05:45  PM 

0 

0 

0 

227 

378 

0 

0 

0 

0 

605 

Total 

0 

0 

0 

975 

1583 

0 

0 

0 

0 

2558 

Grand  Total 

0 

0 

0 

1973 

3273 

o 

0 

0 

0 

5246 

Apprch  % 

0 

0 

0 

37.6 

62.4 

0 

0  r 

0 

0 

Total  % 

0 

0 

0 

37.6 

62.4 

0 

0 

0 

0 

Alford  Street  NB 

Rotary 

Rotary 

From  North 

From  South 

From  West 

Start  Time 

Right  |  Thru  U-Tum  |  App.  Total 

Thru  I  Left  I  U-Tum  App.  Total 

Right  Left  I  U-Tum  App.  Total 

Int.  Total 

Peak  Hour  Analysis  From  04:00  PM  to  05:45  PM  -  Peak  1  of  1 


Peak  Hour  for  Entire 

ntersection  Begins  at 

04:00  PM 

04:00  PM 

0 

0 

0 

0 

227 

446 

0 

673 

0 

0 

0 

0 

673 

04:15  PM 

0 

0 

0 

0 

222 

430 

0 

652 

0 

0 

0 

0 

652 

04:30  PM 

0 

0 

0 

0 

281 

415 

0 

696 

0 

0 

0 

0 

696 

04:45  PM 

0 

0 

0 

0 

268 

399 

0 

667 

0 

0 

0 

0 

667 

Total  Volume 

0 

0 

0 

0 

998 

1690 

0 

2688 

0 

0 

0 

0 

2688 

%  App.  Total 

0 

0 

0 

37.1 

62.9 

0 

0 

0 

0 

PHF 

.000 

.000 

.000 

.000 

.888 

.947 

.000 

.966 

.000 

.000 

.000 

.000 

.966 

N/S:  Alford  Street  NB/  Rotary 
W:  Rotary 

City,  State:  Charlestown,  MA 
Client:  Tetra  Tech/  N.  Landron 
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Groups  Printed-  Heavy  Vehicles 


Alford  Street  NB 

From  North 

Rotary 

From  South 

Rotary 

From  West 

Start  Time 

RightT 

Thru  I 

U-Turn 

Thru  I 

Left! 

U-Turn 

Right  | 

Left  | 

U-Tum 

Int  Total 

04:00  PM 

0 

0 

0 

8 

25 

0 

0 

0 

0 

33 

04:15  PM 

0 

0 

0 

11 

28 

0 

0 

0 

0 

39 

04:30  PM 

0 

0 

0 

14 

25 

0 

0 

0 

0 

39 

04:45  PM 

0 

0 

0 

14 

22 

0 

0 

0 

0 

36 

Total 

0 

0 

0 

47 

100 

0 

0 

0 

0 

147 

05:00  PM 

0 

0 

0 

9 

16 

0 

0 

0 

0 

25 

05:15  PM 

0 

0 

0 

15 

11 

0 

0 

0 

0 

26 

05:30  PM 

0 

0 

0 

9 

18 

0 

0 

0 

0 

27 

05:45  PM 

0 

0 

0 

13 

15 

0 

0 

0 

0 

28 

Total 

0 

0 

0 

46 

60 

0 

0 

0 

0 

106 

Grand  Total 

0 

0 

0 

93 

160 

0 

0 

0 

0 

253 

Apprch  % 

0 

0 

0 

36.8 

63.2 

0 

0 

0 

0 

Total  % 

0 

0 

0 

36.8 

63.2 

0 

0 

0 

0 

Alford  Street  NB 

From  North 

Rotary 

From  South 

Rotary 

From  West 

Start  Time 

Right 

Thru 

U-Tum 

App.  Total 

Thru  I 

Left  | 

U-Tum  | 

App.  Total 

Right 

Left  r 

U-Tum  | 

App.  Total 

Int.  Total 

Peak  Hour  Analysis  From 

04:00  PM  to  05 

45  PM  -  Peak  1  of  1 

Peak  Hour  for  Entire 

ntersection  Begins  at 

04:00  PM 

04:00  PM 

0 

0 

0 

0 

8 

25 

0 

33 

0 

0 

0 

0 

33 

04:15  PM 

0 

0 

0 

0 

11 

28 

0 

39 

0 

0 

0 

0 

39 

04:30  PM 

0 

0 

0 

0 

14 

25 

0 

39 

0 

0 

0 

0 

39 

04:45  PM 

0 

0 

0 

0 

14 

22 

0 

36 

0 

0 

0 

0 

36 

Total  Volume 

0 

0 

0 

0 

47 

100 

0 

147 

0 

0 

0  ' 

0 

147 

%  Add.  Total 

0 

0 

0 

32 

68 

0 

0 

0 

0 

PHF 

.000 

.000 

.000 

.000 

.839 

.893 

.000 

.942 

.000 

.000 

.000 

.000 

.942 

N/S:  Alford  Street  NB/  Rotary 
W:  Rotary 

City,  State:  Charlestown,  MA 
Client:  Tetra  Tech/  N.  Landron 
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Groups  Printed-  Peds  and  Bicycles 


Alford  Street  NB 

From  North 

Rotary 

From  South 

Rotary 

From  West 

Start  Time 

Right 

Thru  1  Peds  EB  |  Peds  WB 

Thru  | 

Left  F  Peds  WB  I  Peds  EB 

Right  | 

Left  1  Peds  NB  [  Peds  SB 

Int.  Total 

04:00  PM 

0 

0 

2 

2 

9 

3 

0 

0 

0 

0 

0 

0 

16 

04:15  PM 

0 

0 

0 

2 

13 

3 

0 

0 

0 

0 

0 

0 

18 

04:30  PM 

0 

1 

0 

1 

9 

9 

0 

0 

0 

0 

0 

0 

20  1 

04:45  PM 

0 

0 

1 

0 

8 

5 

0 

0 

0 

0 

0 

0 

14 

Total 

0 

1 

3 

5 

39 

20 

0 

0 

0 

0 

0 

0 

68 

05:00  PM 

0 

0 

1 

3 

8 

3 

0 

0 

0 

0 

0 

0 

15 

05:15  PM 

0 

0 

1 

0 

19 

4 

0 

0 

0 

0 

0 

0 

24 

05:30  PM 

0 

0 

0 

1 

22 

3 

0 

0 

0 

0 

0 

0 

26 

05:45  PM 

0 

0 

0 

1 

15 

6 

0 

0 

0 

0 

0 

0 

22 

Total 

0 

0 

2 

5 

64 

16 

0 

0 

0 

0 

0 

0 

Grand  Total 

0 

1 

5 

10 

103 

36 

0 

0 

0 

0 

0 

0 

Apprch  % 

0 

6.2 

31.2 

62.5 

74.1 

25.9 

0 

0 

0 

0 

0 

0 

Total  % 

0 

0.6 

3.2 

6.5 

66.5 

23.2 

0 

0 

0 

0 

0 

o  1 

Alford  Street  NB 

Rotary 

Rotary 

From  North 

From  South 

From  West 

1 

Start  Time 

Right  1  Thru  PedsEB  i  PedsWB  i  App  Total 

Thru  |  Left  I  Peds  WB  |  Peds  EB  App  Total 

Right  Left  [  Peds  NB  Peds  SB  App  Total 

Int  Total  | 

Peak  Hour  Analysis  From  04:00  PM  to  05:45  PM  -  Peak  1  of  1 

Peak  Hour  for  Entire  Intersection  Begins  at  05:00  PM 


05:00  PM 

0 

0 

1 

3 

4 

8 

3 

0 

0 

11 

0 

0 

0 

0 

0 

15 

05:15  PM 

0 

0 

1 

0 

1 

19 

4 

0 

0 

23 

0 

0 

0 

0 

0 

24  l 

05:30  PM 

0 

0 

0 

1 

1 

22 

3 

0 

0 

25 

0 

0 

0 

0 

0 

26 

05:45  PM 

0 

0 

0 

1 

1 

15 

6 

0 

0 

21 

0 

0 

0 

0 

0 

22  i 

Total  Volume 

0 

0 

2 

5 

64 

16 

0 

0 

80 

0 

0 

0 

0 

0 

87 

%  Add.  Total 

0 

0 

28.6 

71.4 

80 

20 

0 

0 

0 

0 

0 

0 

J 

PHF 

.000 

.000 

.500 

.417 

.438 

.727 

.667 

.000 

.000 

.800 

.000 

.000 

.000 

.000 

.000 

.837 

N/S:  Alford  Street  NB/  Rotary 
W:  Rotary 

City,  State:  Charlestown,  MA 
Client:  Tetra  Tech/  N.  Landron 
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Alford  Street  NB 

From  North 

Rotary 

From  South 

Rotary 

From  West 

Start  Time 

Right  [ 

Thru 

U-Tum  App.  Total 

Thru  I 

Left  | 

U-Turn  f 

App.  Total 

Right  1 

Left  I 

U-Tum  App.  Total 

Int.  Total 

Peak  Hour  Analysis  From 

04:00  PM  to  05 

45  PM  -  Peak 

1  of  1 

Peak  Hour  for  Entire 

mtersection  Begins  at  04 

:00  PM 

04:00  PM 

0 

0 

0 

0 

235 

471 

0 

706 

0 

0 

0 

0 

706 

04:15  PM 

0 

0 

0 

0 

233 

458 

0 

691 

0 

0 

0 

0 

691 

04:30  PM 

0 

0 

0 

0 

295 

440 

0. 

735 

0 

0 

0 

0 

735 

04:45  PM 

0 

0 

0 

0 

282 

421 

0 

703 

0 

0 

0 

0 

703 

Total  Volume 

0 

0 

0 

0 

1045 

1790 

0 

2835 

0 

0 

0 

0 

2835 

%  App.  Total 

0 

0 

0 

36.9 

63.1 

0 

0 

0 

0 

PHF 

.000 

.000 

.000 

.000 

.886 

.950 

.000 

.964 

.000 

.000 

.000 

.000 

.964 

Cars 

0 

0 

0 

0 

998 

1690 

0 

2688 

0 

0 

0 

nr 

2688 

%  Cars 

0 

0 

0 

0 

95.5 

94.4 

0 

94.8 

0 

0 

0 

0 

94.8 

Heavy  Vehicles 

0 

0 

0 

0 

47 

100 

0 

147 

0 

0 

0 

0 

147 

%  Heavy  Vehicles 

0 

0 

0 

0 

4.5 

5.6 

0 

5.2 

0 

0 

0 

0 

5.2 

Alford  Street  NB 
Out  In  Total 


998 

0 

998 

47 

0 

47 

1045 

0 

1045 

o  o 

o  o 

o  o 

0 

0 

0 

Right 


Thru  U-Turn 


Peak  Hour  Data 


—  o  o  o 
TOO)  o  CD 
Q  CO  T-  N 


O 


o  o 

o 

CD  C 

(D 

to  x- 

o  o 

o 

t 

0) 

North 

o  o 

o 

Peak  Hour  Begins  at  04:00  PM 

iP*  i 

LL  ▼ 

Cars 

o  o 

o 

E 

Heavy  Vehicles 

I- 

5 

<1  T 

Left  Thru  U-Turn 


1690 

100 

998 

47 

o  o 

1790 

1045 
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2688 

2688 

0 

147 

147 

0 

2835 

2835 

Out 


In 

Rotary 


Total 
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Groups  Printed-  Cars  -  Heavy  Vehicles 


Alford  Street 

From  North 

Rotary 

From  East 

Rotary 

From  South 

Main  Street 

From  Southwest 

West  Street 

From  West 

Start 

Time 

Right 

Bear 

Right 

Thru 

Left 

U-Turn 

Right 

Thru 

Bear 

Left 

Left 

U-Turn 

Right 

Thru 

Left 

Hard 

Left 

L'-Tum 

Hard 

Right 

Bear 

Right 

Bear 

Left 

Hard 

Left 

U-Tum 

Hard 

Right 

Right 

Thru 

Left 

U-Turn 

Int.  Total 

07:00  AM 

2 

64 

166 

0 

0 

0 

4 

178 

67 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

482 

07:15  AM 

0 

71 

161 

0 

0 

0 

6 

172 

63 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

473 

07:30  AM 

0 

77 

151 

0 

0 

0 

3 

159 

82 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

473 

07:45  AM 

0 

73 

178 

0 

0 

0 

4 

176 

63 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

494 

Total 

2 

285 

656 

0 

0 

0 

17 

685 

275 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

1922 

08:00  AM 

2 

75 

158 

0 

0 

0 

8 

189 

87 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

519 

08:15  AM 

2 

77 

151 

0 

0 

0 

3 

158 

77 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

468 

08:30  AM 

0 

64 

156 

0 

0 

0 

4 

167 

55 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

447 

08:45  AM 

0 

45 

182 

0 

0 

0 

5 

151 

59 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

442 

Total 

4 

261 

647 

0 

0 

0 

20 

665 

278 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1876 

Grand  Total 

6 

546 

1303 

0 

0 

0 

37 

1350 

553 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

2 

0 

0 

0 

3798 

Apprch  % 

0.3 

29.4 

70.2 

0 

0 

0 

1.9 

69.6 

28.5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

33.3 

66  7 

0 

0 

0 

Total  % 

0.2 

14.4 

34.3 

0 

0 

0 

1 

35.5 

14  6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.1 

0 

0 

0 

Cars 

4 

436 

1187 

0 

0 

0 

30 

1281 

478 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

2 

0 

0 

0 

3419 

%  Cars 

66  7 

79.9 

91.1 

0 

0 

0 

81.1 

94.9 

864 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

100 

100 

0 
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0 

90 

Heavy  Vehicles 

2 

110 

116 

0 

0 

0 

7 

69 

75 

0 

0 

0 

0 
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0 

0 

0 

0 

0 

0 
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0 

0 

0 

0 

379 

°'o  Heavy  Vehicles 

33.3 

20.1 

8.9 

0 

0 

0 

18.9 

5.1 

13.6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

Alford  Street 

From  North 

Rotary 

From  East 

Rotary 

From  South 

Main  Street 

From  Southwest 

West  Street 

From  West 

Start  Time 

Right 

Bear 

Rtgh« 

Thru 

Left 

u- 

Tum 

App 

lots! 

Right 

Thru 

Bear 

Left — 

Left 

u- 

Igp J 

App 

lot*! 

Right 

Thru 

Left 

Hard 

LsfL— 

U- 

Lan 

App 

Isal — 

Hard 

Right.- 

Bear 

Right 

Bear 

Lift- 

Hard 

L sfi 

U- 

Ian 

App 

Total- 

Hard 

Right 

Right 

Thru 

Left 

u- 

IfflD 

App 

Tom 

Int  Total 

Peak  Hour  Analysts  From  07:00  AM  to  08  45  AM  -  Peak  I  of  1 


Peak  Hour  for  Entire  Intersection  Begins  at  07: 15  AM 


07:15  AM 

0 

71 

161 

0 

0 

232 

0 

6 

172 

63 

0 

241 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

473 

07:30  AM 

0 

77 

151 

0 

0 

228 

0 
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82 

0 

244 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

473 

07:45  AM 

0 

73 

178 

0 

0 

251 

0 

4 

176 

63 

0 

243 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

494 

08:00  AM 

2 

75 

158 

0 

0 

235 

0 

8 

189 

87 

0 

284 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

519 

Total  Volume 

2 

296 

648 

0 

0 

946 

0 

21 

696 

295 

0 

1012 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

1959 

%  App.  Total 

0.2 

31.3 

68.5 

0 

0 

0 

2.1 

68.8 

29.2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100 

0 

0 

0 

PHF 

.250 

.961 

.910 

.000 

.000 

.942 

.000 

.656 

.921 

848 

.000 

.891 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.250 

.000 

.000 

.000 

.250 

.944 

Cars 

1 

238 

598 

0 

0 

837 

0 

17 

668 

262 

0 

947 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

1785 

%  Cars 

50.0 

80.4 

92.3 

0 

0 

88.5 

0 

81.0 

96.0 

88.8 

0 

93.6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100 

0 

0 

0 

100 

91.1 

Heavy  Vehicles 

1 

58 

50 

0 

0 

109 

0 

4 

28 

33 

0 

65 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

174 

•/«  Heavy 

Vehicles 

50.0 

19.6 

7.7 

0 

0 

11.5 

0 

19.0 

4.0 

112 

0 

6.4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8.9 
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Groups  Printed-  Cars 


Alford  Street 

From  North 

Rotary 

From  East 

Rotary 

From  South 

Main  Street 

From  Southwest 

West  Street 

From  West 

Start 

Time 

Right 

Bear 

Right 

Thru 

Left 

U-Tum 

Right 

Thru 

Bear 

Left 

Left 

U-Turn 

Right 

Thru 

Left 

Hard 

Left 

U-Turn 

Hard 

Right 

Bear 

Right 

Bear 

Left 

Hard 

Left 

U-Tum 

Hard 

Right 

Right 

Thru 

Left 

U-Turn 

Int  Total  l 

07:00  AM 

2 

44 

143 

0 

0 

0 

3 

166 

61 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

420 

07:15  AM 

0 

56 

147 

0 

0 

0 

6 

161 

58 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

428 

07:30  AM 

0 

62 

140 

0 

0 

0 

2 

155 

70 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

430 

07:45  AM 

0 

57 

163 

0 

0 

0 

3 

169 

55 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

447 

Total 

2 

219 

593 

0 

0 

0 

14 

651 

244 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

0 

0 

1725 

08:00  AM 

1 

63 

148 

0 

0 

0 

6 

183 

79 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

480 

08:15  AM 

1 

65 

132 

0 

0 

0 

3 

150 

69 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

420 

08:30  AM 

0 

49 

147 

0 

0 

0 

3 

160 

42 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

402 

08:45  AM 

0 

40 

167 

0 

0 

0 

4 

137 

44 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

392 

Total 

2 

217 

594 

0 

0 

0 

16 

630 

234 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1694 

Grand  Total 

4 

436 

1187 

0 

0 

0 

30 

1281 

478 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

2 

0 

0 

0 

3419 

Apprch  % 

0.2 

26.8 

73 

0 

0 

0 

1.7 

71.6 

26.7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

33.3 

66.7 

0 

0 

0 

Total  % 

0.1 

12.8 

34.7 

0 

0 

0 

0.9 

37.5 

14 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0.1 

0 

0 

0 

Alford  Street 

From  North 

Rotary 

From  East 

Rotary 

From  South 

Main  Street 

From  Southwest 

West  Street 

From  West 

Start  Time 

Right 

Bear 

Ripht 

Thru 

Left 

u- 

Tmth 

App. 

Total 

Right 

Thru 

Bear 

Left 

Left 

u- 

Tum 

App. 

Total 

Right 

Thru 

Left 

Hard 

Left 

U- 

Tum 

App 

Total 

Hard 

Right 

Bear 

—Right 

Bear 

Lefi 

Hard 

Lsfi 

U- 

Tum 

APP 

Total 

Hard 

_ Right. 

Right 

Thru 

Left 

u- 

Tum 

App 

Total 

Int  Total 

Peak  Hour  for  Entire  Intersection  Begins  at  07: 15  AM 


07:15  AM 

0 

56 

147 

0 

0 

203 

0 

6 

161 

58 

0 

225 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

428 

07:30  AM 

0 

62 

140 

0 

0 

202 

0 

2 

155 

70 

0 

227 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

430 

07:45  AM 

0 

57 

163 

0 

0 

220 

0 

3 

169 

55 

0 

227 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

447 

08:00  AM 

1 

63 

148 

0 

0 

212 

0 

6 

183 

79 

0 

268 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

480 

Total  Volume 

1 

238 

598 

0 

0 

837 

0 

17 

668 

262 

0 

947 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

1785 

•/•  App.  Total 

0.1 

28.4 

71.4 

0 

0 

0 

1.8 

70.5 

27.7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

100 

0 

0 

0 

PHF 

.250 

.944 

.917 

000 

.000 

.951 

.000 

.708 

.913 

.829 

:ooo 

.883 

.000 

.000 

.000 
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Groups  Printed-  Heavy  Vehicles 


Alford  Street 
From  North 


Rotary 
From  East 


Rotary 
From  South 


Main  Street 
From  Southwest 


West  Street 
From  West 


Start 

Time 
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Bear 
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Thru 


Left 


Right 


Thru 


Bear 

Left 


Left 


Right 


Thru 
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Hard 

Left 


Hard 

Right 


Bear 

Left 


Hard 

Left 


Right 


Thru 
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07:00  AM 
07:15  AM 
07:30  AM 
07:45  AM 


0  20  23 

0  15  14 

0  15  11 

0  16  15 
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0  0 
0  0 
0  0 


1  12 
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6 

5 

12 

8 


0 

0 

0 

0 


0 

0 

0 

0 
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0  0 


0 
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0 
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0 

0 
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0 

0 

0 
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0 

20 
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0 

0 
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0 

1 
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0 

19 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

62 

07:15  AM 

0 

15 

14 

0 

0 

29 
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5 
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0 

0 

0 

0 

0 

0 
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0 

0 

0 
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0 

0 

0 

0 
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0 

15 

11 

0 
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26 

0 

1 
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0 

0 

0 

0 

0 

0 

0 
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0 

0 

0 

0 

0 
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0 

0 

0 

0 

0 

0 
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0 
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34 

31 
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0 
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Peds 

Time 

KWM 

EB 

WB 

Left 

SB 

NB 

Left 

WB 

EB 

Right 

Right 

Left 

Left 

NB 

SB 

Right 

NB 

SB 

07:00  AM 
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0 
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0 
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0 
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0 

0 

1 

1 

2 

13 

07:30  AM 

0 

0 

7 

0 

1 

1 

9 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

2 

12 

07:45  AM 

0 

1 

19 

0 

1 

2 

23 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

24 

08:00  AM 

0 

0 

12 

1 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 
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0 

1 

48 

1 

3 

3 

56 

0 

0 

0 

3 

0 

0 

3 

0 

0 

0 

0 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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3 

7 
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1.8 
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1.8 
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0 

0 

0 
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0 

0 

0 

0 
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0 
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0 
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From  South 
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From  West 
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Thru 
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Thru 
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U- 
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u* 

 Turn 
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07:15  AM 

0 

71 
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0 

232 

0 

6 
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63 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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77 
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0 

0 
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0 

3 
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82 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 
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73 
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0 

0 
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0 

4 
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63 

0 
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0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

0 

0 
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75 
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0 
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0 
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04:00  PM 

0 

87 

82 
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0 

1 
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0 
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0 
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0 
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0 
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0 

0 

0 
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0 
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0 
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0 
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0 
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0 
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77 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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05:30  PM 

0 

89 

103 

0 

0 

0 

1 

320 

85 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

600 
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0 

74 

105 

0 

0 

0 

0 

311 

48 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

9 

0 

0 

0 

550 

Total 
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347 

415 

0 

0 

0 

1 

1308 

294 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

11 

0 

0 

0 

2379 

Grand  Total 

0 

653 

754 

0 

0 

0 

5 

2732 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 
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0 

0 

0 
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0 
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0 

0 
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0 
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0 

0 
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0 

0 

0 
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0 

0 

0 
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Heavy  Vehicles 

0 

49 

72 
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0 
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1 
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94 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 
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0 
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0 
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0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Alford  Street 

From  North 

Rotary 

From  East 

Rotary 

From  South 

Main  Street 

From  Southwest 

West 

From 

Street 

West 

Start  Time 

Right 

Bear 

Right 

Thru 

Left 

U- 

luffi  

App. 

Total 

Right 

Thru 

Bear 

Left 
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u- 

Lffl) 

App 

Total 

Right 

Thru 

Left 

Hard 

Left 

U- 

IfffD 

App 

Total 

Hard 

Rioht 

Bear 

Right— 

Bear 

Lefi 

Hard 

Left 

U- 

Tum 

App 

Total 

Hard 

Right 

Right 

Thru 

Left 

u- 

Lse 

App. 

Total 

Int  Total 
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Peak  Hour  for  Entire  Intersection  Begins  at  04:00  PM 


04:00  PM 

0 

87 

82 
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0 

169 

0 

1 

373 

105 

0 

479 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

649 
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71 

62 

0 

0 

133 

0 

0 

378 

92 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

604 

04:30  PM 

0 

72 

96 
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168 

0 

1 

351 
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0 

444 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

612 

04:45  PM 

0 

76 

99 

0 

0 
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0 

2 

322 

95 

0 

419 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

595 

Total  Volume 

0 

306 

339 

0 

0 

645 

0 

4 

1424 

384 

0 

1812 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

0 

1 

2 

0 

0 

0 

3 

2460 

0 

47.4 

52.6 

0 

0 

0 

0.2 

78.6 

21.2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

33.3 

66.7 

0 

0 

0 

PHF 

.000 

.879 
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.000 

.000 
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.000 
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.914 
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.946 
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.000 
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.000 

.000 
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.250 

.500 
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Cars 

0 
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0 

0 
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0 

3 
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0 
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0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

0 

1 

2 

0 

0 

0 

3 
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%  Cars 

0 

91.8 

87.0 

0 

0 
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0 
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0 

95.0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

100 

100 
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0 

0 

100 

93.5 

Heavy  Vehicles 
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25 

44 

0 
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69 

0 

1 

31 

59 

0 

91 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 
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0 

0 

160 

%  Heavy 

0 

8.2 

13.0 

0 

0 

10.7 

0 
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2.2 

15.4 

0 

5.0 

0 

0 

0 

0 
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0 

0 

6.5 
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Groups  Printed-  Cars 


Alford  Street 

From  North 

Rotary 

From  East 

Rotary 

From  South 

Main  Street 

From  Southwest 

W( 

Fr 

:st  Stret 

om  We 

;t 

>t 

1 

Start 

Time 

Right 

Bear 

Right 

Thru 

Left 

U-Turn 

Right 

Thru 

Bear 

Left 

Left 

U-Turn 

Right 

Thru 

Left 

Hard 

Left 

U-Turn 

Hard 

Right 

Bear 

Right 

Bear 

Left 

Hard 

Left 

U-Turn 

Hard 

Right 

Right 

Thru 

Left 

U-Turn 

Int.  Total 

? 

04:00  PM 

0 

82 

72 

0 

0 

0 

1 

364 

94 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

614 

04:15  PM 

0 

62 

49 

0 

0 

0 

0 

365 

78 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

l 

0 

0 

0 

555  1 
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0 

63 

91 

0 

0 

0 

0 
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77 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 
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0 

74 

83 

0 

0 

0 

2 

320 

76 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

556 

Total 

0 

281 

295 

0 

0 

0 

3 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

2 

0 

0 

0 
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0 

87 

95 

0 
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0 

0 
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77 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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05:15  PM 
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85 

99 

0 

0 

0 

0 
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71 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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05:30  PM 

0 

81 

99 

0 

0 

0 

1 
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71 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 
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05  45  PM 

0 

70 

94 

0 

0 

0 

0 
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40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

9 

0 

0 

0 

.  522 

Total 

0 

323 

387 

0 

0 

0 

1 

1286 

259 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

11 

0 

0 

0 
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Grand  Total 

0 
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0 

0 

0 

4 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 
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0 

0 

0 

4570 

Apprch  % 

0 

47 

53 

0 

0 

0 
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82 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

23.5 

76.5 

0 

0 

0 
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0 
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0 

0 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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u- 

Tum 
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Bear 

_ L*fi — 
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u- 
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Total 
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Thru 
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Leh 

U- 

Tum 

App 
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Right 

Bear 

.  Right 

Bear 
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Lets- 

U- 

Turn 

App 

Total 

Hard 

Right 

Right 

Thru. 
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il¬ 

ium 
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Toftt. 
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Peak  Hour  for 

Entire 

Intersection  Begins 

at  04 

30  PM 

04:30  PM 

0 

63 

91 
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0 
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0 

344 

77 

0 

421 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

575 

04:45  PM 

0 

74 

83 

0 

0 
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0 

2 
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76 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 
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95 

0 

0 
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0 
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77 

0 
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0 
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0 

0 

0 

0 

0 

0 

0 

0 
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0 
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0 

0 
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05  15  PM 

n 

85 

99 

0 

n 

184 

0 

0 

327 

71 

0 

398 
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0 
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0 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

582 
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0 

309 

368 

0 

0 

677 

0 

2 

1330 

301 

0 

1633 

0 

0 

0 

0 

0 
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0 

0 
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0 

0 

0 

0 

1 

0 

0 

0 

1 
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n 
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0 
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Groups  Printed-  Heavy  Vehicles 


Alford  Street 

From  North 

Rotary 

From  East 

Rotary 

From  South 

Main  Street 

From  Southwest 

West  Street 

From  West 

Start 

Time 

Right 

Bear 

Right 

Thru 

Left 

U-Turn 

Right 

Thru 

Bear 

Left 

Left 

U-Turn 

Right 

Thru 

Left 

Hard 

Left 

U-Turn 

Hard 

Right 

Bear 

Right 

Bear 

Left 

Hard 

Left 

U-Tum 

Hard 

Right 

Right 

Thru 

Left 

U-Tum 

InL  Total 

04:00  PM 

0 

5 

10 

0 

0 

0 

0 

9 

11 

0 

0 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

35 

04:15  PM 

0 

9 

13 

0 

0 

0 

0 

13 

14 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

49 
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0 

9 

5 

0 

0 

0 

1 

7 

15 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

37 
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0 

2 

16 

0 

0 

0 

0 

2 

19 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

39 

Total 

0 

25 

44 

0 

0 

0 

1 

31 

59 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

160 

05:00  PM 

0 

6 

8 

0 

0 

0 

0 

8 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

29 

05:15  PM 

0 

6 

5 

0 

0 

0 

0 

3 

6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

20 
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0 

8 

4 

0 

0 

0 

0 

6 

14 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

32 
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0 

4 

11 

0 

0 

0 

0 

5 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

28 
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0 

24 

28 

0 

0 

0 

0 

22 

35 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

49 

72 

0 

0 

0 

1 

53 

94 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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o 

40.5 

59.5 

0 

0 

0 

0.7 

35.8 

63.5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Total  % 

0 

18.2 

26.8 

0 

0 

0 
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19.7 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Hard 

Right 

Right 

Thru 

Left 

u- 
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Peak  Hour  for  Entire  Intersection  Begins  at  04:00  PM 


04:00  PM 

0 

5 

10 

0 

0 

15 
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0 

9 

11 

0 

20 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

35 
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0 

9 

13 

0 

0 
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0 

0 

13 
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0 
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0 

2 
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0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

39 

Total  Volume 
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25 

44 
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69 

0 

1 

31 

59 

0 

91 

0 

0 

0 
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0 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 
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0 

0 

0 
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0 

0 

0 

0 

0 

0 
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0 
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Groups  Printed-  Peds  and  Bicycles 


Alford  Street 

Rotary 

Rotary 

Main  Street 

West  Street 

From  North 

From  East 

From  South 

From  Southwest 

From  West 

Start 

Right 

Bear 

Thru 
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Peds 
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Right 

Thru 

Bear 

Left 

Peds 

Peds 

Right 

Thru 

Left 

Hard 

Peds 

Peds 

Hard 

Bear 

Bear 

Hard 

Peds 

Peds 

Hard 

Right 

Thru 
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Peds 
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Int  Total 

Time 

Right 

EB 

WB 

Left 

SB 

NB 

Left 

WB 

EB 

Right 

Right 
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NB 

SB 
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NB 

SB 

04:00  PM 

0 

1 

4 

0 

1 

0 

0 

0 

0 
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0 

0 

0 

0 
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0 

0 

0 
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0 

0 

0 

0 

0 

0 

0 
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0 

87 

82 

0 

0 
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0 

1 
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0 
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0 

0 
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0 

0 

0 

0 

0 

0 

0 
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0 
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0 

71 

62 

0 

0 

133 

0 

0 

378 

92 

0 

470 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

604 

04:30  PM 

0 

72 

96 

0 

0 

168 

0 

1 

351 

92 

0 

444 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

612 

04:45  PM 

0 

76 

99 

0 

0 

175 

0 

2 

322 

95 

0 

419 
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424 

188 

222 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

217 

505 

0 

0 

0 

60 

872 

521 ' 

0 

0 

3009 

Grand  Total 

o 

875 

355 

397 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

395 

1102 

0 

0 

0 

153 

1695 

• 

1103 

0 

0 

6075 

Apprch  % 

0 

53  8 

21.8 

24.4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

26.4 

73.6 

0 

0 

0 

5.2 

57.4 

37.4 

0 

0 

Total  % 

0 

14.4 

5.8 

6.5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6.5 

18.1 

0 

0 

0 

2.5 

27.9 

18.2 

0 

0 

Rotary 

From  North 

Rotary 

From  East 

Rutherford  Ave  SB  (Service 

Road) 

From  Southeast 

Cambridge  Street 

From  South 

Maffa  Way 

From  West 

Start  Time 

Right 

Thru 

Bear 

-Left 

Left 

u- 

Tum 

App 

Total 

Right 

Thru 

Left 

Hard 

Left 

U- 

Tum 

App 

Total 

Hard 

Right— 

Bear 

Rioht 

Bear 

Left 

Hard 

Left 

U- 

Tum 

App 

Total 

Hard 

frghi- 

Right 

Thru 

Left 

u- 

Tum 

App 

Total 

Right 

Bear 

Thru 

Sigh)-  J 

Left 

.  u- 

Tum 

App 

Total 

Int  Total 

Peak  Hour  Analysis  From  07.00  AM  to  08  45  AM  -  Peak  1  of  1 


Peak  Hour  for  Entire  Intersection  Begins  at  07: 1 5  AM 


07:15  AM 

0 

98 

46 

43 

0 

187 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

45 

155 

0 

0 

0 

200 

22 

193 

149 

0 

0 

364 

751 

07:30  AM 

0 

in 

31 

49 

0 

191 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

48 

147 

0 

0 

0 

195 

23 

197 

150 

0 

0 

370 

756 

07:45  AM 

0 

120 

42 

56 

0 

218 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

53 

138 

0 

0 

0 

191 

23 

261 

142 

0 

0 

426 

835 

08  00  AM 

0 

112 

60 

45 

0 

217 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

54 

143 

0 

0 

0 

197 

20 

213 

126 

0 

0 

359 

773 

Total  Volume 

0 

441 

179 

193 

0 

813 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

200 

583 

0 

0 

0 

783 

88 

864 

567 

0 

0 

1519 

3115 

0 

54.2 

22 

23.7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

25.5 

74.5 

0 

0 

0 

5.8 

56.9 

37.3 

0 

0 

PHF 

.000 

.919 

.746 

.862 

.000 

.932 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.926 

.940 

.000 

.000 

.000 

.979 

.957 

.828 

.945 

.000 

.000 

.891 

.933 

N/S:  Rotary/  Cambridge  Street 
E/W/SE:  Rotary/  Maffa  Way/  Service  Rd  SB 
City,  State:  Charlestown,  MA 
Client:  Tetra  Tech/  N.  Landron 
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Groups  Printed-  Heavy  Vehicles 


Rotary 

From  North 

Rotary 

From  East 

Rutherford  Ave  SB  (Service 

Road) 

From  Southeast 

Cambridge  Street 

From  South 

Maffa  Way 

From  West 

Start 

Time 

Right 

Thru 

Bear 

Left 

Left 

U-Turn 

Right 

Thru 

Left 

Hard 

Left 

U-Turn 

Hard 

Right 

Bear 

Right 

Bear 

Left 

Hard 

Left 

U-Turn 

Hard 

Right 

Right 

Thru  | 

Left 

U-Turn 

Right 

Bear 

Right 

Thru 

Left 

U-Tum 

Int.  Total 

07:00  AM 

0 

21 

5 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

20 

0 

0 

0 

7 

12 

13 

0 

0 

86 

07:15  AM 

0 

12 

5 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11 

19 

0 

0 

0 

4 

11 

9 

0 

0 

72 

07:30  AM 

0 

16 

6 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

17 

0 

0 

0 

6 

5 

12 

0 

0 

68 

07:45  AM 

0 

14 

6 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

16 

0 

0 

0 

4 

13 

13 

0 

0 

73 

Total 

0 

63 

22 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

25 

72 

0 

0 

0 

21 

41 

47 

0 

0 

299 

08:00  AM 

0 

11 

6 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

13 

0 

0 

0 

0 

7 

11 

0 

0 

53 

08:15  AM 

0 

13 

11 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

17 

0 

0 

0 

4 

4 

10 

0 

0 

68 

08:30  AM 

0 

13 

9 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

15 

0 

0 

0 

6 

11 

11 

0 

0 

73 

08:45  AM 

0 

20 

5 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

15 

28 

0 

0 

0 

2 

7 

13 

0 

0 

94 

Total 

0 

57 

31 

11 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

30 

73 

0 

0 

0 

12 

29 

45 

0 

0 

288 

Grand  Total 

0 

• 

120 

53 

19 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

55 

145 

0 

0 

0 

33 

70 

92 

0 

0 

587 

Apprch  % 

0 

62.5 

27.6 

9.9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

27.5 

72.5 

0 

0 

0 

16.9 

35.9 

47.2 

0 

0 

Total  % 

0 

204 

9 

3.2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9.4 

24,7 

0 

0 

0 

5.6 

11.9 

15.7 

0 

0 

Rotary 

From  North 

Rotary 

From  East 

Rutherford  Ave  SB  (Service 

Road) 

From  Southeast 

Cambridge  Street 

From  South 

Maffa  Way 

From  West 

Start  Time 

Right 

Thru 

Bear 

Left 

Left 

U-  App 

Turn  Total 

Right 

Thru 

Left 

Hard 

Left 

U- 

Tum 

App 

Total 

Hard 

Rlght 

Bear 

Riflhi 

Bear 

Left 

Hard 

Left 

U- 

Twn 

App 

Toul 

Hard 

Right 

Right 

Thru 

Left 

u- 

Turn 

App 

L  Total 

Right 

Bear 

-.-Rjght_- 

Thru 

Left 

u- 

App 

Total 

lnt  Total 

Peak  Hour  Analysis  From  07  00  AM  to  08  45  AM  -  Peak  I  of  1 


Peak  Hour  for  Entire  Intersection  Begins  at  07:00  AM 


07:00  AM 

0 

21 

5 

2 

0 

28 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

20 

0 

0 

0 

26 

7 

12 

13 

0 

0 

32 

86 

07:15  AM 

0 

12 

5 

1 

0 

18 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11 

19 

0 

0 

0 

30 

4 

11 

9 

0 

0 

24 

72 

07:30  AM 

0 

16 

6 

1 

0 

23 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

17 

0 

0 

0 

22 

6 

5 

12 

0 

0 

23 

68 

07:45  AM 

0 

14 

6 

4 

0 

24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

16 

0 

0 

0 

19 

4 

13 

13 

0 

0 

30 

73 

Total  Volume 

0 

63 

22 

8 

0 

93 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

25 

72 

0 

0 

0 

97 

21 

41 

47 

0 

0 

109 

299 

%  App.  Total 

0 

67.7 

23.7 

8.6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

25.8 

74.2 

0 

0 

0 

19.3 

37.6 

43.1 

0 

0 

PHF 

.000 

.750 

.917 

.500 

.000 

.830 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

568 

.900 

.000 

.000 

.000 

.808 

.750 

788 

.904 

.000 

.000 

.852 

.869 

N/S:  Rotary/  Cambridge  Street 
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Groups  Printed-  Peds  and  Bicycles 


Rotary 

From  North 

Rotary 

From  East 

Rutherford  Ave  SB  (Service 

Road) 

From  Southeast 

Cambridge  Street 

From  South 

Maffa  Way 

From  West 

Start 

Time 

Right 

Thru 

Bear 

Left 

Left 

Peds 

EB 

Peds 

WB 

Right 

Thru 

Left 

Hard 

Led 

Peds 

SB 

Peds 

NB 

Hard 

Right 

Bear 

R,gh. 

Bear 

Left 

Hard 

Left 

Peds 

WB 

Peds 

EB 

Hard 

Right 

Right 

Thru 

Left 

Peds 

WB 

Peds 

EB 

Right 

Bear 

Right 

Thru 

Left 

Peds 

NB 

Peds 

SB 

Ini  Total 

07:00  AM 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

19 

1 

2 

0 

0 

8 

22 

0 

0 

3 

0 

0 

0 

63 

07:15  AM 

0 

7 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

9 

1 

3 

0 

0 

5 

14 

0 

2 

3 

0 

0 

3 

54 

07:30  AM 

0 

5 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

37 

2 

1 

0 

0 

7 

42 

0 

2 

6 

0 

0 

2 

116 

07:45  AM 

0 

2 

8 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

28 

0 

1 

0 

0 

9 

25 

0 

4 

2 

0 

0 

0 

98 

Total 

0 

15 

10 

14 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

29 

93 

4 

7 

0 

0 

29 

103 

0 

8 

14 

0 

0 

5 

331 

08:00  AM 

0 

4 

2 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

14 

44 

0 

1 

0 

0 

11 

50 

0 

4 

6 

0 

0 

l 

138 

08:15  AM 

0 

2 

5 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

31 

2 

3 

0 

0 

7 

39 

0 

8 

6 

0 

0 

l 

113 

08:30  AM 

0 

2 

6 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

29 

0 

2 

0 

0 

7 

30 

0 

8 

5 

0 

0 

0 

100 

08:45  AM 

0 

2 

2 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

43 

0 

4 

0 

0 

3 

53 

0 

6 

4 

0 

0 

2 

123 

Total 

0 

10 

15 

6 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

32 

147 

2 

10 

0 

0 

28 

172 

0 

26 

21 

0 

0 

4 

474 

Grand  Total 

0 

25 

25 

20 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

61 

240 

6 

17 

0 

0 

57 

275 

0 

34 

35 

0 

0 

9 

805 

Apprch  % 

0 

35.2 

35.2 

28.2 

0 

1.4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

20.3 

79.7 

1.7 

4.8 

0 

0 

16.1 

77.5 

0 

43.6 

44.9 

0 

0 

11.5 

Total  % 

0 

3.1 

3.1 

2.5 

0 

0.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7.6 

29.8 

0.7 

2.1 

0 

0 

7.1 

34.2 

0 

4.2 

4.3 

0 

0 

l.i 

Rotary 

From  North 

Rotary 

From  East 

Rutherford  Ave  SB  (Service 

Road) 

From  Southeast 

Cambridge  Street 

From  South 

Maffa  Way 

From  West 

Start  Time 

Righ 

l 

Thru 

Bear 

Left 

Left 

Ped 

sEB 

Ped 

sW 

App 

Total 

Righ 

t 

Thru 

Left 

Har 

d  Le 

ft 

Ped 

s  SB 

Ped 

sN 

B 

App 

Total 

Har 

dRi 

Bear 

Righ 

. 

Bear 

Left 

Har 

dLe 

ft 

Ped 

sW 

B 

Ped 

s  EB 

App 

Total 

Har 

dRr 

Righ 

t 

Thru 

Left 

Ped 

sW 

B 

Ped 

sEB 

App 

Total 

Righ 

t 

Bear 

Righ 

Thru 

Left 

Ped 

sN 

fi 

Ped 

s  SB 

App 

Total 

Ini 

Total 

Peak  Hour  Analysis  From  07:00  AM  to  08:45  AM 

Peak  1  of  1 

Peak  Hour  for  Entire  Intersection  Begins  at  08:00  AM 

08:00  AM 

0 

4 

2 

1 

0 

0 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

14 

44 

58 

0 

1 

0 

0 

ll 

50 

62 

0 

4 

6 

0 

0 

1 

11 

138 

08:15  AM 

0 

2 

5 

1 

0 

1 

9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

31 

38 

2 

3 

0 

0 

7 

39 

51 

0 

8 

6 

0 

0 

1 

15 

113 

08:30  AM 

0 

2 

6 

3 

0 

0 

11 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

29 

37 

0 

2 

0 

0 

7 

30 

39 

0 

8 

5 

0 

0 

0 

13 

100 

08:45  AM 

0 

2 

2 

1 

0 

0 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

43 

46 

0 

4 

0 

0 

3 

53 

60 

0 

6 

4 

0 

0 

2 

12 

123 

Total  Volume 

0 

10 

15 

6 

0 

1 

32 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

32 

147 

179 

2 

10 

0 

0 

28 

172 

212 

0 

26 

21 

0 

0 

4 

51 

474 

0 

31.2 

469 

188 

0 

3.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

17.9 

82.1 

0.9 

4.7 

0 

0 

13.2 

81  1 

0 

51 

41.2 

0 

0 

7.8 

PHF 

000 

625 

.625 

500 

000 

250 

.727 

000 

.000 

.000 

.000 

.000 

000 

.000 

000 

.000 

000 

000 

.571 

835 

.772 

250 

625 

.000 

.000 

.636 

.811 

.855 

000 

813 

875 

.000 

.000 

.500 

.850 

.859 

N/S:  Rotary/  Cambridge  Street 
E/W/SE:  Rotary/  Maffa  Way/  Sendee  Rd  SB 
City,  State:  Charlestown,  MA 
Client:  Tetra  Tech/  N.  Landron 
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Rotary 

From  North 

Rotary 

From  East 

Rutherford  Ave  SB  (Service 

Road) 

From  Southeast 

Cambridge  Street 

From  South 

Maffa  Way 

From  West 

Start  Time 

Right 

Thru 

Bear 

L*fi 

Left 

u- 

— Lot 

App 

Tp»ai 

Right 

Thru 

Left 

Hard 

LfifL 

U- 

LfiE 

App 

Total 

Hard 

—Right,. 

Bear 

— Right — 

Bear 

Ufl 

Hard 

Left- 

U- 

App 

.-IptaL. 

Hard 

Right— 

Right 

Thru 

Left 

u- 

Tum 

App 

IotaL 

Right 

.Bear 

— Right — 

Thru 

Left 

u- 

Turn 

App 

Total 

InL  Total 

Peak  Hour  Analysis  From  07:00  AM  lo  08  45  AM  -  Peak  1  of  1 


Peak  Hour  for  Entire  Intersection  Begins  at  07: 15  AM 


07:15  AM 

0 

110 

51 

44 

0 

205 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

56 

174 

0 

0 

0 

230 

26 

204 

158 

0 

0 

388 

823 

07:30  AM 

0 

127 

37 

50 

0 

214 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

53 

164 

0 

0 

0 

217 

29 

202 

162 

0 

0 

393 

824 

07:45  AM 

0 

134 

48 

60 

0 

242 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

56 

154 

0 

0 

0 

210 

27 

274 

155 

0 

0 

456 

908 

08:00  AM 

0 

123 

66 

47 

0 

236 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

57 

156 

0 

0 

0 

213 

20 

220 

137 

0 

0 

377 

826 

Total  Volume 

0 

494 

202 

201 

0 

897 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

222 

648 

0 

0 

0 

870 

102 

900 

612 

0 

0 

1614 

3381 

%  App.  Total 
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Maffa  Way 
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Time 
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Left 
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Thru 

Left 
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U-Tum 
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Right 
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Thru 
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Groups  Printed-  Cars 


Rotary 

From  North 
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Rutherford  Ave  SB  (Service 
Road) 
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From  South 

Maffa  Way 

From  West 
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Time 

Right 

Thru 

Bear 
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U-Turn 
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Thru 
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Right 
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U-Tum 

Right 
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0 

0 

0 
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0 
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0 
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0 

0 
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0 

0 
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0 
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0 

0 
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14 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

7 

0 

0 

0 

2 

5 

14 

0 

0 

54 

04:45  PM 

0 

26 

9 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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545 

08:15  AM 

0 

0 

0 

0 

130 

0 

0 

0 

5 

117 

0 

0 

0 

214 

109 

0 

575 

08:30  AM 

0 

0 

0 

0 

123 

0 

0 

0 

10 

109 

0 

0 

0 

233 

102 

0 

577 

08:45  AM 

0 

0 

0 

0 

105 

0 

0 

0 

6 

82 

0 

0 

0 

237 

139 

0 

569 

Total 

0 

0 

0 

0 

477 

0 

0 

0 

29 

418 

0 

0 

0 

876 

466 

0 

2266 

Grand  Total 

0 

0 

0 

0 

974 

0 

0 

0 

43 

809 

0 

0 

0 

1762 

1009 

0 

4597 

Apprch  % 

0 

0 

0 

0 

100 

0 

0 

0 

5 

95 

0 

0 

0 

63.6 

36.4 

0 

Total  % 

0 

0 

0 

0 

21.2 

0 

0 

0 

0.9 

17.6 

0 

0 

0 

38.3 

21.9 

0 

Cars 

0 

0 

0 

0 

914 

0 

0 

0 

35 

756 

0 

0 

0 

1679 

858 

0 

4242 

%  Cars 

0 

0 

0 

0 

93.8 

0 

0 

0 

81.4 

93.4 

0 

0 

0 

95.3 

85 

0 

92.3 

Heavy  Vehicles 

0 

0 

0 

0 

60 

0 

0 

0 

8 

53 

0 

0 

0 

83 

151 

0 

355 

%  Heavy  Vehicles 

0 

0 

0 

0 

6.2 

0 

0 

0 

18.6 

6.6 

0 

0 

0 

4.7 

15 

0 

7.7 

Rotary 

Main  Street 

Rutherfor  Avenue  (Route  99) 

Rotary 

From  North 

From  East 

From  South 

From  West 

Start  Time 

Right  I  Thru  Left  I  U-Tum  I  app  Total 

Right  I  Thru  Left  1  U-Tum  App.  Total 

Right  1  Thru  |  Left  1  U-Tum  !  APP.  Total 

Right  |  Thru  |  Left  1  U-Tum  !  App  Total 

Int.  Total 

Peak  Hour  Analysis  From  07:00  AM  to  08:45  AM  -  Peak  1  of  1 

Peak  Hour  for  Entire  Intersection  Begins  at  07:00  AM 


07:00  AM 

0 

0 

0 

0 

0 

125 

0 

0 

0 

125 

2 

105 

0 

0 

107 

0 

220 

149 

0 

369 

601 

07:15  AM 

0 

0 

0 

0 

0 

121 

0 

0 

0 

121 

3 

115 

0 

0 

118 

0 

220 

130 

0 

350 

589 

07:30  AM 

0 

0 

0 

0 

0 

126 

0 

0 

0 

126 

5 

102 

0 

0 

107 

0 

236 

125 

0 

361 

594 

07:45  AM 

0 

0 

0 

0 

0 

125 

0 

0 

0 

125 

4 

69 

0 

0 

73 

0 

210 

139 

0 

349 

547 

Total  Volume 

0 

0 

0 

0 

0 

497 

0 

0 

0 

497 

14 

391 

0 

0 

405 

0 

886 

543 

0 

1429 

2331 

%  App.  Total 

0 

0 

0 

0 

100 

0 

0 

0 

3.5 

96.5 

0 

0 

0 

62 

38 

0 

PHF 

.000 

.000 

.000 

.000 

.000 

.986 

.000 

.000 

.000 

.986 

.700 

.850 

.000 

.000 

.858 

.000 

.939 

.911 

.000 

.968 

.970 

Cars 

0 

0 

0 

0 

0 

470 

0 

0 

0 

470 

12 

363 

0 

0 

375 

0 

844 

469 

0 

1313 

2158 

%  Cars 

0 

0 

0 

0 

0 

94.6 

0 

0 

0 

94.6 

85.7 

92.8 

0 

0 

92.6 

0 

95.3 

86.4 

0 

91.9 

92.6 

Heavy  Vehicles 

0 

0 

0 

0 

0 

27 

0 

0 

0 

27 

2 

28 

0 

0 

30 

0 

42 

74 

0 

116 

173 

%  Heavy  Vehicles 

0 

0 

0 

0 

0 

5.4 

0 

0 

0 

5.4 

14.3 

7.2 

0 

0 

7.4 

0 

4.7 

13.6 

0 

8.1 

7.4 

N/S:  Rotary/  Rutherford  Avenue  (Rte  99) 
E/W:  Main  Street/  Rotary 
City,  State:  Charlestown,  MA 
Client:  TetraTech/  E.  Maki 
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Groups  Printed-  Cars 


Rotary 

From  North 

Main  Street 

From  East 

Rutherfor  Avenue  (Route  99) 

From  South 

Rotary 

From  West 

Start  Time 

Right 

Thru  I 

Left 

U-Turn 

Right 

Thru  | 

Left 

U-Turn 

Right  1 

Thru  I 

Left  !  U-Turn 

Right  j 

Thru  I 

Left 

U-Turn 

Int.  Total 

07:00  AM 

0 

0 

0 

0 

120 

0 

0 

0 

1 

100 

0 

0 

0 

208 

129 

0 

558 

07:15  AM 

0 

0 

0 

0 

116 

0 

0 

0 

3 

108 

0 

0 

0 

209 

111 

0 

547 

07:30  AM 

0 

0 

0 

0 

118 

0 

0 

0 

4 

91 

0 

0 

0 

224 

110 

0 

547 

07:45  AM 

0 

0 

0 

0 

116 

0 

0 

0 

4 

64 

0 

0 

0 

203 

119 

0 

506 

Total 

0 

0 

0 

0 

470 

0 

0 

0 

12 

363 

0 

0 

0 

844 

469 

NT 

2158 

08:00  AM 

0 

0 

0 

0 

112 

0 

0 

0 

8 

102 

0 

0 

0 

187 

97 

0 

506 

08:15  AM 

0 

0 

0 

0 

122 

0 

0 

0 

2 

111 

0 

0 

0 

201 

95 

0 

531 

08:30  AM 

0 

0 

0 

0 

112 

0 

0 

0 

9 

104 

0 

0 

0 

220 

86 

0 

531 

08:45  AM 

0 

0 

0 

0 

98 

0 

0 

0 

4 

76 

0 

0 

0 

227 

111 

0 

516 

Total 

0 

0 

0 

0 

444 

0 

0 

0 

23 

393 

0 

0 

0 

835 

389 

0 

2084 

Grand  Total 

0 

0 

0 

0 

914 

0 

0 

0 

35 

756 

0 

0 

0 

1679 

858 

0 

4242 

Apprch  % 

0 

0 

0 

0 

100 

0 

0 

0 

4.4 

95.6 

0 

0 

0 

66.2 

33.8 

0 

Total  % 

0 

0 

0 

0 

21.5 

0 

0 

0 

0.8 

17.8 

0 

0 

0 

39.6 

20.2 

0 

Rotary 

Main  Street 

Rutherfor  Avenue  (Route  99) 

Rotary 

From  North 

From  East 

From  South 

From  West 

Start  Time 

Right  Thru  I  Left  u-Tum  |  App.  Total 

Right  Thru  1  Left  1  U-Tum  1  App.  Total 

Right  |  Thru  I  Left  U-Tum  |  App.  Total 

Right  i  Thru  Left  f  U-Tum  !  App.  Total 

Int.  Total  | 

Peak  Hour  Analysis  From  07:00  AM  to  08:45  AM  -  Peak  1  of  1 

Peak  Hour  for  Entire  Intersection  Begins  at  07:00  AM 


07:00  AM 

0 

0 

0 

0 

0 

120 

0 

0 

0 

120 

1 

100 

0 

0 

101 

0 

208 

129 

0 

337 

558 

07:15  AM 

0 

0 

0 

0 

0 

116 

0 

0 

0 

116 

3 

108 

0 

0 

111 

0 

209 

111 

0 

320 

547 

07:30  AM 

0 

0 

0 

0 

0 

118 

0 

0 

0 

118 

4 

91 

0 

0 

95 

0 

224 

110 

0 

334 

547 

07:45  AM 

0 

0 

0 

0 

0 

116 

0 

0 

0 

116 

4 

64 

0 

0 

68 

0 

203 

119 

0 

322 

506 

Total  Volume 

0 

0 

0 

0 

0 

470 

0 

0 

0 

470 

12 

363 

0 

0 

375 

0 

844 

469 

0 

1313 

2158 

%  App.  Total 

0 

0 

0 

0 

100 

0 

0 

0 

3.2 

96.8 

0 

0 

0 

64.3 

35.7 

0 

PHF 

.000 

.000 

.000 

.000 

.000 

.979 

.000 

.000 

.000 

.979 

.750 

.840 

.000 

.000 

.845 

.000 

.942 

.909 

.000 

.974 

.967 

N/S:  Rotary/  Rutherford  Avenue  (Rte  99) 
E/W:  Main  Street/  Rotary 
City,  State:  Charlestown,  MA 
Client:  TetraTech/  E.  Maki 
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Groups  Pri nted-  Heavy  Vehicles 


Rotary 

Main  Street 

Rutherfor  Avenue  (Route  99) 

Rotary 

From  North 

From  East 

From  South 

From  West 

Start  Time 

Right 

Thru  | 

Left 

U-Turn 

Right 

Thru  ! 

Left 

U-Tum 

Right  | 

Thru 

Left  U-Tum 

Right  | 

Thru  | 

Left 

U-Tum 

Int.  Total 

07:00  AM 

0 

0 

0 

0 

5 

0 

0 

0 

1 

5 

0 

0 

0 

12 

20 

0 

43 

07:15  AM 

0 

0 

0 

0 

5 

0 

0 

0 

0 

7 

0 

0 

0 

11 

19 

0 

42 

07:30  AM 

0 

0 

0 

0 

8 

0 

0 

0 

1 

11 

0 

0 

0 

12 

15 

0 

47 

07:45  AM 

0 

0 

0 

0 

9 

0 

0 

0 

0 

5 

0 

0 

0 

7 

20 

0 

41 

Total 

0 

0 

0 

0 

27 

0 

0 

0 

2 

28 

0 

0 

0 

42 

74 

0 

173 

08:00  AM 

0 

0 

0 

0 

7 

0 

0 

0 

0 

8 

0 

0 

0 

5 

19 

0 

39 

08:15  AM 

0 

0 

0 

0 

8 

0 

0 

0 

3 

6 

0 

0 

0 

13 

14 

0 

44 

08:30  AM 

0 

0 

0 

0 

11 

0 

0 

0 

1 

5 

0 

0 

0 

13 

16 

0 

46 

08:45  AM 

0 

0 

0 

0 

7 

0 

0 

0 

2 

6 

0 

0 

0 

10 

28 

0 

53 

Total 

0 

0 

0 

0 

33 

0 

0 

0 

6 

25 

0 

0 

0 

41 

77 

0 

182 

Grand  Total 

0 

0 

0 

0 

60 

0 

0 

0 

8 

53 

0 

0 

0 

83 

151 

0 

355 

Apprch  % 

0 

0 

0 

0 

100 

0 

0 

0 

13.1 

86.9 

0 

0 

0 

35.5 

64.5 

0 

Total  % 

0 

0 

0 

0 

16.9 

0 

0 

0 

2.3 

14.9 

0 

0 

0 

23.4 

42.5 

0 

Rotary 

Main  Street 

Rutherfor  Avenue  (Route  99) 

Rotary 

From  North 

From  East 

From  South 

From  West 

Start  Time 

Right  I  Thru  j  Left  i  u-Tum  |  App  Toui 

Right  Thru  I  Left  !  U-Tum  App.  Total 

Right  |  Thru  1  Left  U-Tum  1  App  Total 

Right  Thru  Left  1  U-Tum  1  App  Total 

Int.  Total 

Peak  Hour  Analysis  From  07:00  AM  to  08:45  AM  -  Peak  1  of  1 

Peak  Hour  for  Entire  Intersection  Begins  at  08:00  AM 

08:00  AM 

0 

0 

0 

0 

0 

7 

0 

0 

0 

7 

0 

8 

0 

0 

8 

0 

5 

19 

0 

24 

39 

08:15  AM 

0 

0 

0 

0 

0 

8 

0 

0 

0 

8 

3 

6 

0 

0 

9 

0 

13 

14 

0 

27 

44 

08:30  AM 

0 

0 

0 

0 

0 

11 

0 

0 

0 

11 

1 

5 

0 

0 

6 

0 

13 

16 

0 

29 

46 

08:45  AM 

0 

0 

0 

0 

0 

7 

0 

0 

0 

7 

2 

6 

0 

0 

8 

0 

10 

28 

0 

38 

53 

Total  Volume 

0 

0 

0 

0 

0 

33 

0 

0 

0 

33 

6 

25 

0 

0 

31 

0 

41 

77 

0 

118 

182 

%  App.  Total 

0 

0 

0 

0 

100 

0 

0 

0 

19.4 

80.6 

0 

0 

0 

34.7 

65.3 

0 

PHF 

.000 

.000 

.000 

.000 

.000 

.750 

.000 

.000 

.000 

.750 

.500 

.781 

.000 

.000 

.861 

.000 

.788 

.688 

.000 

.776 

.858 

N/S:  Rotary/  Rutherford  Avenue  (Rte  99) 
E/W:  Main  Street/  Rotary 
City,  State:  Charlestown,  MA 
Client:  TetraTech/  E.  Maki 
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Groups  Printed-  Peds  and  Bicycles 


Rotary 

From  North 

Main  Street 

From  East 

Rutherfor  Avenue  (Route  99) 

From  South 

Rotary 

From  West 

Start 

Time 

Right 

Thru 

Left 

Peds  EB 

Peds  WB 

Right 

Thru 

Left 

Peds  SB 

Peds  NB 

Right 

Thru 

Left 

Peds  WB 

Peds  EB 

Right 

Thru 

Left 

Peds  NB 

Peds  SB 

Int.  Total 

07:00  AM 

0 

0 

0 

0 

0 

1 

0 

0 

0 

12 

0 

1 

0 

0 

18 

0 

3 

0 

0 

0 

35 

07:15  AM 

0 

0 

0 

0 

0 

2 

0 

0 

1 

9 

0 

0 

0 

6 

21 

0 

5 

0 

0 

0 

44 

07:30  AM 

0 

0 

0 

0 

0 

0 

0 

0 

1 

21 

0 

1 

0 

4 

44 

0 

11 

0 

0 

0 

82 

07:45  AM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

15 

0 

0 

0 

10 

26 

0 

5 

0 

0 

0 

56 

Total 

0 

0 

0 

0 

0 

3 

0 

0 

2 

57 

0 

2 

0 

20 

109 

0 

24 

0 

0 

0 

217 

08:00  AM 

0 

0 

0 

0 

0 

0 

0 

0 

1 

30 

0 

0 

0 

6 

49 

0 

15 

1 

0 

0 

102 

08:15  AM 

0 

0 

0 

0 

0 

3 

0 

0 

2 

18 

0 

0 

0 

8 

45 

0 

11 

2 

0 

0 

89 

08:30  AM 

0 

0 

0 

0 

0 

0 

0 

0 

1 

29 

0 

1 

0 

9 

51 

0 

11 

0 

0 

0 

102 

08:45  AM 

0 

0 

0 

0 

0 

0 

0 

0 

1 

26 

0 

0 

0 

5 

37 

0 

12 

2 

0 

0 

83 

Total 

0 

0 

0 

0 

0 

3 

0 

0 

5 

103 

0 

1 

0 

28 

182 

0 

49 

5 

0 

0 

376 

Grand  Total 

0 

0 

0 

0 

0 

6 

0 

0 

7 

160 

0 

3 

0 

48 

291 

0 

73 

5 

0 

0 

593 

Apprch  % 

0 

0 

0 

0 

0 

3.5 

0 

0 

4 

92.5 

0 

0.9 

0 

14 

85.1 

0 

93.6 

6.4 

0 

0 

Total  % 

0 

0 

0 

0 

0 

1 

0 

0 

1.2 

27 

0 

0.5 

0 

8.1 

49.1 

0 

12.3 

0.8 

0 

0 

Rotary 

From  North 

Main  Street 

From  East 

Rutherfor  Avenue  (Route  99) 

From  South 

Rotary 

From  West 

Start  Time 

Right 

Thru 

Left 

Peds 

EB 

Peds 

wg 

App.  Total 

Right 

Thru 

Left 

Peds 

se 

Peds 

NB 

App.  Total 

Right 

Thru 

Left 

Peds 

WB 

Peds 

EB 

App.  Total 

Right 

Thru 

Left 

Peds 

_ 

Peds 

SB 

App.  Total 

Int.  Total 

Peak  Hour  Analysis  From  07:00  AM  to  08:45  AM  -  Peak  1  of  1 

Peak  Hour  for  Entire  Intersection  Begins  at  08:00  AM 


08:00  AM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

30 

31 

0 

0 

0 

6 

49 

55 

0 

15 

1 

0 

0 

16 

102 

08:15  AM 

0 

0 

0 

0 

0 

0 

3 

0 

0 

2 

18 

23 

0 

0 

0 

8 

45 

53 

0 

11 

2 

0 

0 

13 

89 

08:30  AM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

29 

30 

0 

1 

0 

9 

51 

61 

0 

11 

0 

0 

0 

1 1 

102 

08:45  AM 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

26 

27 

0 

0 

0 

5 

37 

42 

0 

12 

2 

0 

0 

14 

83 

Total  Volume 

0 

0 

0 

0 

0 

0 

3 

0 

0 

5 

103 

111 

0 

1 

0 

28 

182 

211 

0 

49 

5 

0 

0 

54 

376 

%  App  Total 

0 

0 

0 

0 

0 

2.7 

0 

0 

4.5 

92.8 

0 

0.5 

0 

13.3 

86.3 

0 

90.7 

9  3 

0 

0 

PHF 

.000 

.000 

000 

,000 

.000 

.000 

.250 

.000 

.000 

.625 

.858 

.895 

.000 

.250 

.000 

.778 

.892 

.865 

.000 

.817 

.625 

000 

.000 

.844 

.922 

N/S:  Rotary/  Rutherford  Avenue  (Rte  99) 
E/W:  Main  Street/  Rotary 
City,  State:  Charlestown,  MA 
Client:  TetraTech/  E.  Maki 
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Rotary 

Main  Street 

Rutherfor  Avenue  (Route  99) 

Rotary 

From  North 

From  East 

From  South 

From  West 

Start  Time 

Right  !  Thru  Left  U-Tum  |  App.  Total 

Right  Thru  Left  |  U-Turn  1  App  Total 

Right  |  Thru  I  Left  I  U-Tum  I  App.  Total 

Right  |  Thru  |  Left  |  U-Tum  App  Total 

Int.  Total 

Peak  Hour  Analysis  From  07:00  AM  to  08:45  AM  -  Peak  1  of  1 

Peak  Hour  for  Entire  Intersection  Begins  at  07:00  AM 


07:00  AM 

0 

0 

0 

0 

0 

125 

0 

0 

0 

125 

2 

105 

0 

0 

107 

0 

220 

149 

0 

369 

601 

07:15  AM 

0 

0 

0 

0 

0 

121 

0 

0 

0 

121 

3 

115 

0 

0 

118 

0 

220 

130 

0 

350 

589 

07:30  AM 

0 

0 

0 

0 

0 

126 

0 

0 

0 

126 

5 

102 

0 

0 

107 

0 

236 

125 

0 

361 

594 

07:45  AM 

0 

0 

0 

0 

0 

125 

0 

0 

0 

125 

4 

69 

0 

0 

73 

0 

210 

139 

0 

349 

547 

Total  Volume 

0 

0 

0 

0 

0 

497 

0 

0 

0 

497 

14 

391 

0 

0 

405 

0 

886 

543 

0 

1429 

2331 

%  App.  Total 

0 

0 

0 

0 

100 

0 

0 

0 

3.5 

96.5 

0 

0 

0 

62 

38 

0 

PHF 

.000 

.000 

.000 

.000 

.000 

.986 

.000 

.000 

.000 

.986 

.700 

.850 

.000 

.000 

.858 

.000 

.939 

.911 

.000 

.968 

.970 

Cars 

0 

0 

0 

0 

0 

470 

0 

0 

0 

470 

12 

363 

0 

0 

375 

0 

844 

469 

0 

1313 

2158 

%  Cars 

0 

0 

0 

0 

0 

94.6 

0 

0 

0 

94.6 

85.7 

92.8 

0 

0 

92.6 

0 

95.3 

86.4 

0 

91.9 

92.6 

Heavy  Vehicles 

0 

0 

0 

0 

0 

27 

0 

0 

0 

27 

2 

28 

0 

0 

30 

0 

42 

74 

0 

116 

173 

%  Heavy  Vehicles 

0 

0 

0 

0 

0 

5.4 

0 

0 

0 

5.4 

14.3 

7.2 

0 

0 

7.4 

0 

4.7 

13.6 

0 

8.1 

7.4 

CO  CD 

CD 

1  T-  T- 

CN 

;  co  ^ 

'L  . 

1 

CO  CO 

CD 

(\l 

CO  T- 

CD  tJ- 

co  h- 

5 

U) 

Tf  04 

CD 

00 

CO 

00 

o  o 

o 

o  o 

o 

CT> 

a: 

E 

3 


Out 


Rotary 
In 


Total 


1302 

0 

1302 

129 

0 

129 

1431 

0 

.  1431 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Right 

4-1 

Thru 

Left 

4 

U-Tum 

Peak  Hour  Data 


North 


Peak  Hour  Begins  at  07:00  AM 
Cars 

I  Heavy  Vehicles 


T 


Left  Thru 


0 

0 

363 

28 

12 

2 

o  o 

0 

391 

14 

0 

0 

375 

375 

0 

30 

30 

0 

405 

405 

Out  In  Total 

Rutherfor  Avenue  (Routs  33) 


30 

<o 


497 

470 

27 

o 

o  o 

o 

o  o 

o 

o  o 

CD 

00 

O 

CJl 

O 

<D 

CD 

N)  'vl 

"-I  O 

Q) 

13 

CO 

(D 

CD 


1 - 1 - 

X  x  - I 

c*>  co  2. 

CO  N>  Q) 

-»•  <d  — 


N/S:  Rotary/  Rutherford  Avenue  (Rte  99) 
E/W:  Main  Street/  Rotary 
City,  State:  Charlestown,  MA 
Client:  TetraTech/  E.  Maki 
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DATA 
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File  Name 
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154749  CC 

143-3946 

11/17/2015 

1 


Groups  Printed-  Cars  -  Heavy  Vehicles 


Rotary 

From  North 

Main  Street 

From  East 

Rutherfor  Avenue  (Route  99) 

From  South 

Rotary 

From  West 

Start  Time 

Right  I 

Thru  1 

Left 

U-Turn 

Right 

Thru  | 

Left  | 

U-Turn 

Right 

Thru  I 

Left  U-Turn 

Right 

Thru  1 

Left 

U-Turn 

Int.  Total  | 

04:00  PM 

0 

0 

0 

0 

217 

0 

0 

0 

0 

215 

0 

0 

0 

133 

234 

0 

799 

04:15  PM 

0 

0 

0 

0 

211 

0 

0 

0 

1 

184 

0 

0 

0 

139 

271 

0 

806 

04:30  PM 

0 

0 

0 

0 

230 

0 

0 

0 

6 

180 

0 

0 

0 

124 

246 

0 

786 

04:45  PM 

0 

0 

0 

0 

237 

0 

0 

0 

1 

169 

0 

0 

0 

153 

250 

0 

810 

Total 

0 

0 

0 

0 

895 

0 

0 

0 

8 

748 

0 

0 

0 

549 

1001 

0 

3201 

05:00  PM 

0 

0 

0 

0 

211 

0 

0 

0 

1 

153 

0 

0 

0 

146 

247 

0 

758 

05:15  PM 

0 

0 

0 

0 

264 

0 

0 

0 

5 

173 

0 

0 

0 

174 

214 

0 

830 

05:30  PM 

0 

0 

0 

0 

240 

0 

0 

0 

2 

182 

0 

0 

0 

169 

231 

0 

824 

05:45  PM 

0 

0 

0 

0 

221 

0 

0 

0 

2 

155 

0 

0 

0 

174 

205 

0 

757 

Total 

0 

0 

0 

0 

936 

0 

0 

0 

10 

663 

0 

0 

0 

663 

897 

0 

3169 

Grand  Total 

0 

0 

0 

0 

1831 

0 

0 

0 

18 

1411 

0 

0 

0 

1212 

1898 

0 

6370 

Apprch  % 

0 

0 

0 

0 

100 

0 

0 

0 

1.3 

98.7 

0 

0 

0 

39 

61 

0 

Total  % 

0 

0 

0 

0 

28.7 

0 

0 

0 

0.3 

22.2 

0 

0 

0 

19 

29.8 

0 

Cars 

0 

0 

0 

0 

1762 

0 

0 

0 

17 

1367 

0 

0 

0 

1152 

1801 

0 

6099 

%  Cars 

0 

0 

0 

0 

96.2 

0 

0 

0 

94.4 

96.9 

0 

0 

0 

95 

94.9 

0 

95.7 

Heavy  Vehicles 

0 

0 

0 

0 

69 

0 

0 

0 

1 

44 

0 

0 

0 

60 

97 

0 

271 

%  Fteavy  Vehicles 

0 

0 

0 

0 

3.8 

0 

0 

0 

5.6 

3.1 

0 

0 

0 

5 

5.1 

0 

4.3 

Rotary 

Main  Street 

Rutherfor  Avenue  (Route  99) 

Rotary 

From  North 

From  East 

From  South 

From  West 

Start  Time 

Right  :  Thru  Left  u-Tum  ]  app.  Total 

Right  |  Thru  1  Left  U-Tum  ]  APP,  Total 

Right  |  Thru  ;  Left  1  U-Tum  1  App.  Total 

Right  1  Thru  1  Left  U-Tum  1  APP.  Total 

Int.  Total 

Peak  Hour  Analysis  From  04:00  PM  to  05:45  PM  -  Peak  1  of  1 

Peak  Hour  for  Entire  Intersection  Begins  at  04:45  PM 


04:45  PM 

0 

0 

0 

0 

0 

237 

0 

0 

0 

237 

1 

169 

0 

0 

170 

0 

153 

250 

0 

403 

810 

05:00  PM 

0 

0 

0 

0 

0 

211 

0 

0 

0 

211 

1 

153 

0 

0 

154 

0 

146 

247 

0 

393 

758 

05:15  PM 

0 

0 

0 

0 

0 

264 

0 

0 

0 

264 

5 

173 

0 

0 

178 

0 

174 

214 

0 

388 

830 

05:30  PM 

0 

0 

0 

0 

0 

240 

0 

0 

0 

240 

2 

182 

0 

0 

184 

0 

169 

231 

0 

400 

824 

Total  Volume 

0 

0 

0 

0 

0 

952 

0 

0 

0 

952 

9 

677 

0 

0 

686 

0 

642 

942 

0 

1584 

3222 

%  App.  Total 

0 

0 

0 

0 

100 

0 

0 

0 

1.3 

98.7 

0 

0 

0 

40.5 

59.5 

0 

PHL 

.000 

.000 

.000 

.000 

.000 

.902 

.000 

.000 

.000 

.902 

.450 

.930 

.000 

.000 

.932 

.000 

.922 

.942 

.000 

.983 

.970 

Cars 

0 

0 

0 

0 

0 

918 

0 

0 

0 

918 

9 

655 

0 

0 

664 

0 

614 

898 

0 

1512 

3094 

%  Cars 

0 

0 

0 

0 

0 

96.4 

0 

0 

0 

96.4 

100 

96.8 

0 

0 

96.8 

0 

95.6 

95.3 

0 

95.5 

96.0 

Heavy  Vehicles 

0 

0 

0 

0 

0 

34 

0 

0 

0 

34 

0 

22 

0 

0 

22 

0 

28 

44 

0 

72 

128 

%  Heavy  Vehicles 

0 

0 

0 

0 

0 

3.6 

0 

0 

0 

3.6 

0 

3.2 

0 

0 

3.2 

0 

4.4 

4.7 

0 

4.5 

4.0 

N/S:  Rotary/  Rutherford  Avenue  (Rte  99) 
E/W:  Main  Street/  Rotary 
City,  State:  Charlestown,  MA 
Client:  TetraTech/  E.  Maki 
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File  Name 
Site  Code 
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Page  No 


154749  CC 
143-3946 
11/17/201 
1 


Groups  Printed-  Cars 


Rotary 

From  North 

Main  Street 

From  East 

Rutherfor  Avenue  (Route  99) 

From  South 

Rotary 

From  West 

Start  Time 

Right 

Thru  | 

Left  I  U-Tum 

Right 

Thru 

Left  U-Turn 

Right  [ 

Thru  I 

Left  1  U-Tum 

Right  1 

Thru  | 

Left  [  U-Tum 

Int.  Total 

04:00  PM 

0 

0 

0 

0 

206 

0 

0 

0 

0 

211 

0 

0 

0 

123 

221 

0 

761 

04:15  PM 

0 

0 

0 

0 

202 

0 

0 

0 

1 

179 

0 

0 

0 

128 

252 

0 

762 

04:30  PM 

0 

0 

0 

0 

223 

0 

0 

0 

5 

174 

0 

0 

0 

117 

237 

0 

756 

04:45  PM 

0 

0 

0 

0 

228 

0 

0 

0 

1 

163 

0 

0 

0 

142 

237 

0 

771 

Total 

0 

0 

0 

0 

859 

0 

0 

0 

7 

727 

0 

0 

0 

510 

947 

0 

3050 

05:00  PM 

0 

0 

0 

0 

203 

0 

0 

0 

1 

148 

0 

0 

0 

141 

233 

0 

726 

05:15  PM 

0 

0 

0 

0 

255 

0 

0 

0 

5 

169 

0 

0 

0 

168 

203 

0 

800 

05:30  PM 

0 

0 

0 

0 

232 

0 

0 

0 

2 

175 

0 

0 

0 

163 

225 

0 

797 

05:45  PM 

0 

0 

0 

0 

213 

0 

0 

0 

2 

148 

0 

0 

0 

170 

193 

0 

726 

Total 

0 

0 

0 

0 

903 

0 

0 

0 

10 

640 

0 

0 

0 

642 

854 

0 

3049 

Grand  Total 

0 

0 

0 

0 

1762 

0 

0 

0 

17 

1367 

0 

0 

0 

1152 

1801 

o 

6099 

Apprch  % 

0 

0 

0 

0 

100 

0 

0 

0 

1.2 

98.8 

0 

0 

0 

39 

61 

0 

Total  % 

0 

0 

0 

0 

28.9 

0 

0 

0 

0.3 

22.4 

0 

0 

0 

18.9 

29.5 

0 

Rotary 

Main  Street 

Rutherfor  Avenue  (Route  99) 

Rotary 

From  North 

From  East 

From  South 

From  West 

Start  Time 

Right  |  Thru  I  Left  |  U-Tum  |  app  Total 

Right  ;  Thru  I  Left  ;  U-Tum  1  App  Total 

Right  j  Thru  Left  U-Tum  ;  App  Tola! 

Right  Thru  Left  U-Tum  |  app  Toiai 

Int.  Total 

Peak  Hour  Analysis  From  04:00  PM  to  05:45  PM  -  Peak  1  of  1 


Peak  Hour  for  Entire  Intersection  Begins  at 

04:45  P 

M 

04:45  PM 

0 

0 

0 

0 

0 

228 

0 

0 

0 

228 

1 

163 

0 

0 

164 

0 

142 

237 

0 

379 

771 

05:00  PM 

0 

0 

0 

0 

0 

203 

0 

0 

0 

203 

! 

148 

0 

0 

149 

0 

141 

233 

0 

374 

726 

05:15  PM 

0 

0 

0 

0 

0 

255 

0 

0 

0 

255 

5 

169 

0 

0 

174 

0 

168 

203 

0 

371 

800 

05:30  PM 

0 

0 

0 

0 

0 

232 

0 

0 

0 

232 

2 

175 

0 

0 

177 

0 

163 

225 

0 

388 

797 

Total  Volume 

0 

0 

0 

0 

0 

918 

0 

0 

0 

918 

9 

655 

0 

0 

664 

0 

614 

898 

0 

1512 

3094 

%  App.  Total 

0 

0 

0 

0 

100 

0 

0 

0 

1.4 

98.6 

0 

0 

0 

40.6 

59.4 

0 

PHF 

.000 

.000 

.000 

.000 

.000 

.900 

.000 

.000 

.000 

.900 

.450 

.936 

.000 

.000 

.938 

.000 

.914 

.947 

.000 

.974 

.967 

N/S:  Rotary/  Rutherford  Avenue  (Rte  99) 
E/W:  Main  Street/  Rotary 
City,  State:  Charlestown,  MA 
Client:  TetraTech/  E.  Maki 
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File  Name 
Site  Code 
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143-3946 
11/17/2015 
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Groups  Printed-  Heavy  Vehicles 


Rotary 

From  North 

Main  Street 

From  East 

Rutherfor  Avenue  (Route  99) 

From  South 

Rotary 

From  West 

Start  Time 

Right 

Thru  ! 

Left 

U-Turn 

Right  | 

Thru  [ 

Left 

U-Turn 

Right  I 

Thru  | 

Left  |  U-Turn 

Right  I 

Thru  I 

Left 

U-Tum 

Int.  Total  | 

04:00  PM 

0 

0 

0 

0 

11 

0 

0 

0 

0 

4 

0 

0 

0 

10 

13 

0 

38 

04:15  PM 

0 

0 

0 

0 

9 

0 

0 

0 

0 

5 

0 

0 

0 

11 

19 

0 

44 

04:30  PM 

0 

0 

0 

0 

7 

0 

0 

0 

1 

6 

0 

0 

0 

7 

9 

0 

30 

04:45  PM 

0 

0 

0 

0 

9 

0 

0 

0 

0 

6 

0 

0 

0 

11 

13 

0 

39 

Total 

0 

0 

0 

0 

36 

0 

0 

0 

1 

21 

0 

0 

0 

39 

54 

0 

151 

05:00  PM 

0 

0 

0 

0 

8 

0 

0 

0 

0 

5 

0 

0 

0 

5 

14 

0 

32 

05:15  PM 

0 

0 

0 

0 

9 

0 

0 

0 

0 

4 

0 

0 

0 

6 

11 

0 

30 

05:30  PM 

0 

0 

0 

0 

8 

0 

0 

0 

0 

7 

0 

0 

0 

6 

6 

0 

27 

05:45  PM 

0 

0 

0 

0 

8 

0 

0 

0 

0 

7 

0 

0 

0 

4 

12 

0 

31 

Total 

0 

0 

0 

0 

33 

0 

0 

0 

0 

23 

0 

0 

0 

21 

43 

0 

120 

Grand  Total 

0 

0 

0 

0 

69 

0 

0 

0 

1 

44 

0 

0 

0 

60 

97 

0 

271 

Apprch  % 

0 

0 

0 

0 

100 

0 

0 

0 

2.2 

97.8 

0 

0 

0 

38.2 

61.8 

0 

Total  % 

0 

0 

0 

0 

25.5 

0 

0 

0 

0.4 

16.2 

0 

0 

0 

22.1 

35.8 

0 

Rotary 

Main  Street 

Rutherfor  Avenue  (Route  99) 

Rotary 

From  North 

From  East 

From  South 

From  West 

Start  Time 

Right  i  Thru  Left  i  U-Tum  i  app.  Total 

Right  |  Thru  Left  U-Tum  1  App.  Total 

Right  Thru  1  Left  1  U-Tum  1  App.  Total 

Right  |  Thru  |  Left  |  U-Tum  |  App.  Total 

Int.  Total 

Peak  Hour  Analysis  From  04:00  PM  to  05:45  PM  -  Peak  1  of  1 


Peak  Hour  for 

Entire  Intersection  Begins  at  04:00  P 

M 

04:00  PM 

0 

0 

0 

0 

0 

11 

0 

0 

0 

11 

0 

4 

0 

0 

4 

0 

10 

13 

0 

23 

38 

04:15  PM 

0 

0 

0 

0 

0 

9 

0 

0 

0 

9 

0 

5 

0 

0 

5 

0 

11 

19 

0 

30 

44 

04:30  PM 

0 

0 

0 

0 

0 

7 

0 

0 

0 

7 

1 

6 

0 

0 

7 

0 

7 

9 

0 

16 

30 

04:45  PM 

0 

0 

0 

0 

0 

9 

0 

0 

0 

9 

0 

6 

0 

0 

6 

0 

11 

13 

0 

24 

39 

Total  Volume 

0 

0 

0 

0 

0 

36 

0 

0 

0 

36 

1 

21 

0 

0 

22 

0 

39 

54 

0 

93 

151 

%  App.  Total 

0 

0 

0 

0 

100 

0 

0 

0 

4.5 

95.5 

0 

0 

0 

41.9 

58.1 

0 

PHF 

.000 

.000 

.000 

.000 

.000 

.818 

.000 

.000 

.000 

.818 

.250 

.875 

.000 

.000 

.786 

.000 

.886 

.711 

.000 

.775 

.858 

N/S:  Rotary/  Rutherford  Avenue  (Rte  99) 
E/W:  Main  Street/  Rotary 
City,  State:  Charlestown,  MA 
Client:  TetraTech/  E.  Maki 
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INDUSTRIES,  LLC 
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Groups  Printed-  Peds  and  Bicycles 


Rotary 

From  North 

Main  Street 

From  East 

Rutherfor  Avenue  (Route  99) 

From  South 

Rotary 

From  West 

Start 

Time 

Right 

Thru 

Left  !  Peds  EB 

Peds  WB 

Right 

Thru 

Left 

Peds  SB 

Peds  NB 

Right 

Thru 

Left 

Peds  WB 

Peds  EB 

Right 

Thru 

Left 

Peds  NB 

Peds  SB 

Int.  Total 

04:00  PM 

0 

0 

0 

0 

0 

1 

0 

0 

19 

1 

0 

2 

0 

30 

6 

0 

1 

1 

0 

0 

61 

04:15  PM 

0 

0 

0 

0 

0 

5 

0 

0 

11 

2 

0 

1 

0 

24 

9 

0 

1 

2 

0 

0 

55 

04:30  PM 

0 

0 

0 

0 

0 

4 

0 

0 

24 

5 

0 

1 

0 

55 

6 

0 

1 

1 

0 

0 

97 

04:45  PM 

0 

0 

0 

0 

0 

9 

0 

0 

24 

5 

0 

1 

0 

55 

11 

0 

2 

0 

0 

0 

107 

Total 

0 

0 

0 

0 

0 

19 

0 

0 

78 

13 

0 

5 

0 

164 

32 

0 

5 

4 

0 

0 

320 

05:00  PM 

0 

0 

0 

0 

0 

2 
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Paul  E  Ormond,  PE 

Energy  Efficiency  Engineer 

Massachusetts  Department  of  Energy  Resources 


Re:  XMBLY  |  5  Middlesex  Avenue,  Somerville,  Massachusetts 


Dear  Mr.  Ormond: 

Thank  you  for  reviewing  our  Environmental  Performance  Report,  providing  detailed  comments  and 
feedbacks  and  guiding  us  through  this  process.  Please  see  our  responses  to  each  comment  as  follows: 

Comment  #1:  Vertical  envelope  tradeoffs  should  be  avoided  in  the  office  buildings.  We  recommend  using 
at  least  code-required  performance  for  all  envelope  to  avoid  swapping  fixed,  durable  asset  with  less 
permanent  equipment  and  lighting. 


The  proponent  and  the  design  team  have  made  improvements  to  the  Basis  of  Design  envelope  to  minimize 
or  eliminate  tradeoffs.  The  major  improvements  are  as  follows: 

The  Alternative#la  from  the  DEIR  analysis  has  been  selected  as  the  BOD  window  system.  The  U-value 
of  the  window  assembly  has  been  improved  from  U-0.40  to  U-0.32.  This  measure  has  the  most 
significant  impact  on  the  overall  energy  performance  improvement. 

The  area  of  the  curtainwall  system  has  been  decreased  by  approximately  15%  in  the  commercial 
blocks  and  has  been  replaced  with  the  steel-framed  insulated  wall  system. 

The  Block  23  energy  model  has  been  updated  so  that  it  reflects  the  actual  design  which  includes  wood- 
frame  construction  for  the  upper  5  levels. 


The  improved  exterior  wall  construction  is  categorized  into  three  construction  types: 


Type  A:  Curtainwall  system  with  60%  vision  glass 

Type  B:  Combination  of  curtainwall  (50%)  and  punched  openings  (50%)  with  50%  vision  glass 
Type  C:  Combination  of  curtainwall  (50%)  and  punched  openings  (50%)  with  40%  vision  glass 
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BLOCK  21  and  26 

The  proposed  updates  are  as  follows: 

The  new  BOD  window  assembly  has  an  overall  U-value  of  0.32  and  SHGC  of  0.39  as  opposed  to 
the  initial  BOD  window  system  with  U-value  of  0.40  and  SHGC-0.40. 

The  new  BOD  exterior  wall  system  is  a  combination  of  curtainwall  and  framed  &  insulated  wall 
system.  The  updated  ratios  are  9%  steel-framed  wall,  44%  spandrel  panel,  and  48%  vision  glass  in 
Block  21  and  27.7%  steel-framed,  23.7%  spandrel  panel,  and  48.6%  vision  glass  in  Block  26. 

These  revisions  result  in  a  17.8%  improvement  in  the  proposed  design  overall  exterior  wall  R-value  in 
Block  21  and  a  20.3%  improvement  in  Block  26.  The  new  refined  envelope  does  not  eliminate  all  tradeoffs 
-  it  performs  lower  than  the  Baseline  Code  by  5%  in  Block  21  and  6%  in  Block  26  -  but  its  performance  is 
in  more  alignment  with  the  Baseline  Code  than  originally  contemplated.  Per  DOER's  recommendation,  we 
have  identified  the  measures  that  should  be  implemented  in  the  design  to  offset  the  energy  penalties 
associated  with  lower-performing  envelope.  These  measures  have  been  identified  as  "Required  for 
Tradeoff  (RFT)"  on  the  Energy  Simulation  Graphs  included  in  the  attached  Energy  and  Sustainability 
Analysis  Report.  Below  is  a  screenshot  from  the  Block  26  graph: 
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BLOCK  23 

This  residential  building  consists  of  3  levels  of  steel-framed  podium  and  5  levels  of  wood-framed 
construction  above.  The  entire  building  was  modeled  as  a  steel-framed  construction  in  the  initial  DEIR 
energy  model  and  has  been  updated  so  that  it  reflects  the  actual  design.  The  vertical  wall  construction  at 
the  first  3  levels  is  a  combination  of  curtainwall  (40%)  and  insulated  steel-framed  (60%)  systems  and  the 
upper  5  levels  are  insulated  wood-framed  walls  with  punched  windows. 

The  proposed  updates  are  as  follows: 

The  Alternative  IB  window  assembly  has  an  overall  U-value  of  0.32  and  SHGC  of  0.39  as  opposed 
to  the  initial  BOD  window  system  with  U-value  of  0.40  and  SHGC-0.40. 

The  Alternative  3A  exterior  wall  consists  of  curtainwall  and  framed  &  insulated  wall  systems.  The 
updated  ratios  are  18%  insulated  steel-framed  wall  and  spandrel  panel,  38%  insulated  wood¬ 
framed  wall,  and  44%  vision  glass. 

The  new  and  improved  vertical  wall  system  is  estimated  to  perform  15%  better  than  the  Baseline  Code. 

BLOCK  25 

The  residential  block  25  includes  two  types  of  exterior  wall  constructions:  Type  A-curtainwall  system  and 
Type  B  which  is  the  combination  of  curtainwall  and  insulated  framed-wall.  The  proposed  updates  include 
Alternative  IB  window  system  (U-0.32  and  SHGC-0.39)  and  Alternative  3B  exterior  wall  system,  which 
consists  of  27.7%  steel-framed  wall,  23.7%  spandrel  panel,  and  48.6%  vision  glass. 

As  a  result  of  these  updates,  the  revised  vertical  wall  performs  1%  better  than  the  Baseline  Code. 

As  recommended  by  DOER,  we  have  evaluated  an  option  for  Block  21  and  26  that  brings  the  envelope 
overall  performance  to  the  Baseline  Code.  The  following  improvements  should  be  made: 

The  curtainwall  area  should  be  reduced  by  approximately  10%  in  Block  21  and  54%  in  Block  26 
Additional  insulation  should  be  added  to  the  insulated  framed  wall 
Higher-performing  glass  should  be  used  (the  overall  assembly  U-value  of  0.31) 

We  have  performed  additional  energy  modeling  runs  with  the  proposed  envelope  changes  in  Blocks  21 
and  26.  The  preliminary  analysis  shows  an  approximately  2%  savings  in  the  annual  energy  consumption 
of  Block  21A,  less  than  1%  savings  in  Block  21B  and  1.1%  in  Block  26.  The  estimated  savings  are  lower  in 
Block  21B  due  to  its  higher  ratio  of  lab  area,  where  the  significant  ventilation  requirement  is  the  biggest 
driver  of  energy  use.  The  following  graphs  demonstrate  the  energy  use  patterns  in  buildings  with  envelope 
tradeoffs  vs.  buildings  with  a  Code-performing  envelope  system: 
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Proposed  Design  "A"  vs.  Proposed  Design  with 
Improved  Envelope  (Block  21A) 
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Proposed  Design  "A"  vs.  Proposed  Design  with 
Improved  Envelope  (Block  26) 
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As  indicated  in  the  Energy  and  Sustainability  Analysis  report,  the  project  team  has  evaluated  several 
envelope  alternatives  as  well  as  multiple  HVAC  system  options  in  order  to  reduce  the  annual  energy 
consumption  of  each  building.  These  measures  have  been  listed  in  the  following  table.  Since  some  passive 
elements  such  as  the  exterior  wall  insulation  in  the  proposed  design  buildings  are  lower-performing  than 
code-required  performance,  they  result  in  an  energy  penalty  instead  of  energy  savings;  therefore,  the 
energy  efficiency  measures  (passive  and  active),  which  should  be  implemented  in  the  proposed  design 
case  in  order  to  offset  these  energy  penalties,  aren't  listed  as  Energy  Conservation  Measures  and  are 
identified  as  "Required  for  Tradeoff  (RFT)"  measures  as  suggested  by  DOER. 
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Comment  #2:  Reevaluate  Passivehouse  cost  analysis  to  include  MCEC,  AECs,  and  utility  incentives.  If  the 
project  will  be  rentals,  investigate  leasing  strategy  which  can  profit  from  reduced  utility  cost  described 
above. 


A  PassiveHouse  energy  and  cost  analysis  has  been  performed  for  the  Highrise  residential  tower. 
Block  25.  The  target  EUI  is  estimated  at  13.5  kBTU/sf.yr. 

The  Block  23  PassiveHouse  model  has  been  updated  so  that  it  includes  the  wood-framed  walls  for 
the  upper  residential  floors,  higher-efficiency  VRF  system,  and  lower  lighting  power  density.  The 
target  EUI  has  been  improved  to  15  kBTU/sf.yr. 

A  simple  30-year  cost  of  ownership  and  operation  has  been  performed  for  the  PassiveHouse 
scenarios  vs.  the  Basis-of-Design  proposed  cases  for  both  Blocks  23  and  25.  This  cost  analysis 
includes  a  rough  estimate  of  one-time  MassSave  incentives  which  are  available  to  those  buildings 
performing  better  than  the  Baseline  Code;  It  also  assumes  a  nominal  annual  energy  inflation  rate 
of  5%.  It  is  our  understanding  that  the  MassCEC  funding  is  only  available  to  affordable  housing 
projects,  and  therefore,  it  wasn't  included  in  the  cost  calculations. 

Per  our  cost  analysis  -  which  uses  the  net  premium  cost  data  from  the  NYSERDA  study  for  an  urban 
Passivehouse  residential  tower  ($8.88/sf)  -  the  residential  units  built  to  the  PassiveHouse 
standard  can  lead  to  an  approximately  40%  decrease  in  the  ownership  and  operating  cost. 

Please  refer  to  the  last  page  of  the  attached  Energy  and  Sustainability  Analysis  Report  for  a  detailed  cost 
analysis. 


Comment  #3:  Include  building  roof  plans  showing  location  of  planned  solar  and  location  of  roof  HVAC 
equipment  and  other  appurtenances.  Indicate  on  the  plan  the  code-required  extent  of  solar  readiness. 
Map  out  maximum  area  available  for  solar. 

SGA  had  developed  a  roof  plan  showing  the  mechanical  equipment  layout  and  the  potential 
location  for  solar  PV  arrays.  The  roof  plan  is  included  in  the  Energy  and  Sustainability  Analysis 
Report,  along  with  the  revised  energy  generation  and  cost  analysis.  It  is  our  understanding  that 
solar  readiness  requirements  are  only  for  "New  low-rise  commercial  buildings  and  additions  of 
less  than  four  stories  above  grade,  with  no  less  than  2,400  square  feet  of  roof  area  that  is  either 
flat  or  oriented  between  110  degrees  and  270  degrees  of  true  north,..." 

Per  these  proposed  and  optimized  layouts,  the  area  available  to  Solar  PV  has  been  decreased  in 
Blocks  21  and  26,  and  it  was  concluded  that  the  Block  23  is  not  a  good  candidate  for  PV  installation 
for  two  reasons:  As  shown  in  the  simple  shadow  study,  included  in  the  energy  report,  majority  of 
the  roof  is  expected  to  be  shaded  by  the  surrounding  structures  and  the  remaining  roof  area 
would  be  potentially  covered  by  individual  HVAC  split  systems.  Therefore,  we  have  eliminated  this 
block  from  our  PV  analysis. 

The  updated  calculations  show  that  between  2  to  4%  of  the  estimated  annual  electricity  can  be 
generated  through  solar  PV  and  a  payback  of  12  years  could  be  expected. 
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Comment  #4:  Section  C406.1  of  the  building  code  specifies  that  2  out  of  a  list  of  6  measures  be  included 
in  a  code  building.  The  proponent  should  clarify  which  2  measures  are  being  chosen,  and  incorporate 
those  values  into  their  "Baseline  Case"  model. 

The  Stretch  Energy  Code  Baseline  models  have  been  updated  so  that  they  include  the  following  additional 
energy  efficiency  measures: 

Measure  #1:  10%  reduction  in  the  interior  lighting  power  density 
Measure  #2:  10%  improvement  in  the  HVAC  equipment  efficiencies 


Comment  #5:  Reexamine  CHP  analyses  with  the  DOER. 

The  CHP  calculations  were  updated  per  the  revised  energy  modeling  analysis.  The  GHG  emission 
calculations  have  been  updated  so  that  they  include  the  additional  GHG  emissions  associated  with  the 
natural  gas  used  in  the  CHP;  this  results  in  a  significant  decrease  in  the  emission  savings.  We  have  also 
performed  the  GHG  calculations  with  both  average  and  peak  emission  rates  for  the  generated  electricity. 
The  results  are  presented  side-by-side  in  the  attached  Energy  and  Sustainability  Analysis  report. 


If  there  are  any  questions  or  if  additional  information  is  needed,  please  feel  free  to  contact  me  at  617- 
446-3114  or  samira. ahmadi(a)envien-studio.com. 


Sincerely, 

Samira  Ahmadi,  BEMP,  LEED  AP  BD+C,  ID+C,  Homes 
Principal  |  enviENERGY  Studio 
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This  study  has  been  updated  per  DOER’s  3/28/2018  comments.  The  following  revisions  have 
been  made: 

.  The  Basis  of  Design  envelope  system  has  been  improved  to  minimize  or  eliminate  tradeoffs. 

The  PassiveHouse  cost  analysis  has  been  revised  so  that  it  includes  MCEC,  AEC’s,  and  utility 
incentives. 

•  The  location  of  HVAC  equipment  and  potential  PV  system  has  been  identified  on  the  building 

roof  plans;  the  Solar  PV  calculations  and  cost  analysis  have  been  updated  to  reflect  the 
changes. 

•  The  ASHRAE  2013  baseline  energy  models  -  Stretch  Energy  Code  Baseline  -  have  been 
revised  so  that  they  include  two  additional  ECMs  required  by  Section  C406.1  of  the  building 
energy  code. 

•  The  CHP  analysis  has  been  updated. 

Please  refer  to  the  supplemental  document,  “XMBLY  FEIR  -  Sustainability  and  Energy  Analysis 
MEMO”,  for  further  information. 

The  purpose  of  this  energy  study  is  to  investigate  the  project  compliance  with  the  Massachusetts 
Stretch  Energy  Code  requirements  and  to  evaluate  the  impacts  of  several  architectural  and 
mechanical  systems  on  the  project  overall  energy  use  and  cost.  The  minimum  requirements  of 
ASHRAE  90.1-2010  (LEED  v4  Baseline)  and  ASHRAE  90.1-2013  (Stretch  Energy  Code  Baseline),  as 
well  as  the  proposed  design  assumptions  for  each  building,  are  listed  in  the  Energy  Modeling 
Assumptions  tables.  In  this  study,  we  evaluated  several  envelope  alternatives  for  all  building  blocks 
as  well  as  multiple  HVAC  system  options  for  the  commercial  buildings.  As  demonstrated  in  the 
report,  in  order  to  reduce  the  annual  energy  consumption  of  each  building,  the  design  team  will 
implement  a  series  of  integrated  strategies.  The  studies  and  analyses  presented  here  focus  on 
aspects  of  energy  efficiency,  thermal  comfort,  water  conservation  and  waste  reduction  that  are 
most  applicable  to  the  early  stages  of  design. 

This  energy  analysis  shows  that  all  Proposed  Design  buildings  meet  and  exceed  the  LEED  v4 
Minimum  Energy  Performance  and  MA  Stretch  Energy  Code  requirements. 


Methodology 

The  DOE  II  based  energy  simulation  program,  eQuest  3.65,  has  been  used  in  this  analysis  to 
generate  the  estimated  annual  energy  savings  associated  with  each  proposed  option.  The  building 
geometries  are  based  on  the  preliminary  massing,  and  the  window-to-wall  ratios  are  estimate 
based  on  SGA’s  “Facade  Hierarchy”  document;  the  Code  maximum  allowed  window-to-wall  ratio 
for  High-rise  residential  buildings  and  office  buildings  larger  than  50,000  SF  is  40%  per  ASHRAE 

90.1-2013. 

Please  note  that  the  proposed  estimated  energy  performance  and  cost  are  not ^^er^use 
energy  consumption  or  costs  for  the  proposed  design  after  construction.  The  actual  energy  use 

will  differ  from  these  estimates  due  to  the  variations  in  occupancy  Patter"®  results  should  serve 
conditions,  and  building  operation  and  maintenance,  but  the  energy  modeling  results  should 

as  an  accurate  comparison  tool. 

The  followinq  energy  models  were  generated: 

.  Stretch  Energy  Code  Baseline:  Following  ASHRAE  90.1-2013,  Appendix  . 

.  LEED  v4  Baseline:  Following  ASHRAE  90.1-2010,  APP®nd^ ‘  gnd  potentia|  ECMs. 

.  Proposed  Design:  Several  design  options,  reflecting  the  Basis  o  g 
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Screenshot  of  SGA’s  Sketchup  Model 


XMBLY  I  5  MIPDLESEX  AVENUE 


Introduction 


Block  21  I  Energy  Performance  Analysis 

enviENERGY  Studio  conducted  a  series  of  energy  analyses  for  Block  21  of  the  5  Middlesex  Ave 
project  based  on  the  preliminary  massing  and  programming  documents.  The  total  program  for 
block  21A  consists  of  approximately  394,400  SF  of  gross  conditioned  area,  including  commercial, 
back  of  house,  fire  station  and  retail  spaces  on  the  ground  floor  and  14  levels  of  office.  Block  21B  is 
approximately  281,600  GSF  and  consists  of  active  use,  commercial  and  back  of  house  spaces  on 
the  ground  floor  and  10  levels  of  office  and  R&D  (60%/40%).  Five  (5)  levels  of  open-air  parking  are 
located  underneath  these  buildings. 

In  this  analysis,  the  proposed  design  is  benchmarked  against  the  minimum  requirements  of 
ASHRAE  90.1-2010,  Appendix  G  -  as  a  baseline  for  LEED-CS  v4  -  and  ASHRAE  90.1-2013,  Appendix 
G  -  as  a  baseline  for  Massachusetts  Stretch  Energy  Code.  The  Proposed  Design  reflects  the  energy 
and  cost  performance  of  the  building  that  includes  all  energy  efficiency  measures.  A  series  of 
additional  envelope  systems  were  proposed  as  “Alternatives”  and  their  impact  on  the  overall 
energy  performance  of  the  Proposed  Design  was  evaluated  and  presented  in  this  report. 

The  following  design  options  and  alternatives  were  evaluated  for  Block  21A: 

.  Proposed  Option  A:  The  proposed  air-side  HVAC  system  is  assumed  to  be  variable  air  volume 
rooftop  units  with  FPT  boxes  with  reheat  in  the  perimeter  zones  and  standard  VAV  boxes  in  the 

core  zones. 

.  Proposed  Options  B:  The  proposed  air-side  HVAC  system  is  assumed  to  be  floor-by-floor 
variable  air  volume  VPAC  units  with  FPT  boxes  in  the  perimeter  zones  and  standard  VAV  boxes 

in  the  core  zones. 

•  Proposed  Options  C:  The  proposed  air-side  HVAC  system  is  assumed  to  be  4-pipe  Fan  Coil 
Units  with  outside  air  being  provided  via  a  Dedicated  Outside  Air  System  (DOAS)  equipped  with 

a  heat  recovery  wheel. 

.  Basis  of  Design  (BOD)  Envelope: 

.  Window  assembly:  U-0.32  and  SHGC-0.39  (including  frame) 

•  Exterior  Wall:  R-13  cavity  insulation  behind  Spandrel  panel  and  R-16  continuous  insulation 

for  insulated  framed  wall  system. 

.  Roof:  R-30  continuous  insulation  entirely  above  deck. 


Conclusion 

The  energy  analysis  indicates  that  all  proposed  design  options  meet  and  exceed  the  requirements 
of  Massachusetts  Stretch  Energy  Code  and  LEED  v4.  As  indicated  earlier,  the  presented  energy 
efficiency  measures  and  HVAC  system  types  are  those  that  are  most  applicable  to  the  early  stages 
of  design.  As  design  evolves,  the  project  team  will  reevaluate  the  proposed  options  and  energy 

efficiency  measures. 
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5  Middlesex  Avenue  -  BLOCK  21  |  Project  Information  and  Energy  Modeling  Inputs 


Windows 


Window-To-Wall  Ratio 


Slab-on-grade 


Exterior  Walls  (steel-framed) 

Type  A:  Curtainwall 

Type  B/C:  Curtainwall+Punch 


Occupancy 


Interior  Lighting 


Office  Plug  Load 


Office  and  Lab 


Low-Flow  Hot  Water  Fixtures 


System  Type 


Cooling  Type  &  Efficiency 


Heating  Type  &  Efficiency 


HW  Supply  Temperature  &  Control 


Hot  Water  AT 


)  Control 


Block/  Building 

Program  Use 

Area 

21A:  Lobby  &  BOH/  Fire  Station/  Retail 

16,500/16,000/  4,900 

Shared  Ground  Level 

21B:  Lobby  &  BOH/  Active  Use 

17,500/9,100 

Parking  (Ventilated) 

34,500 

Shared  Parking 

5  levels  typ.  @  98,500  SF;  41.5'  (Open  Air) 

492,500 

21A  |  Office  (14  floors  @  13') 

typ.  Floor  @  25,500  SF 

357,000 

21B  |  60%/40%  Office/  Lab 
(10  floors J®13j 

typ.  Floor  @  25,500  SF 

255,000 

LEED  Baseline 
ASHRAE  90.1-2010 

Metal  framing  (Storefront/  Curtainwall): 

value  0.45;  SHGC-0.4 
Metal  Framing  (all  others): 

40 


Maximum  allowed  by  Code:  40% 


Insulation  entirely  above  deck; 

20c.i.;  U-0.048 


No  Insulation  for  Unheated  slabs 


Steel- framed: 

13+R-7.5  c.i.;  U-0.064 


Office:  250  SF/  Person 

Lab:  400  SF/  Person 


Office:  0.75  W/SF  (50%  turndown) 

Lab:  4  W/SF  (Including  Fume  Hoods) 


LEED  v4  Baseline 
HW  Use  21A:  5.8  GPM 
HW  Use  21B:  5.1  GPM 


System  #7:  VAV  with  reheat;  Chilled  water; 

Hot  water 


jre  &  Control 


Chilled  Water  AT 


Cooling  Tower  Fan  Control 


CW  Design  Supply  Temperature 


Cooling  Type  &  Efficiency 


■  &  Efficiency 


Supply  Fan  Control 


Areas  Served 


Ventilation 


Supply  Fan  Control  and  Sizing 


Energy  Code  Baseline 
ASHRAE  90.1-2013 

iMetal  framing  (fixed): 

lu-value  of  0.42;  SHGC-0.40 


(Maximum  allowed  by  Code:  40% 

Ifor  offices  larger  than  50,000  SF 


(insulation  entirely  above  deck; 

1  R-30  c.i.;  U-value  of  0.032 


(Unheated:  R-15  for  24  inch 

iHeated:  R-20  for  48  inch 


|Steel-framed: 

I  R-13  +  R-10  c.i.;  U -0.055 


(Office:  250  SF/  Person 

Lab:  400  SF/  Person 


90  W/SF  Office 

81  W/SF  Laboratory 
9  W/SF  Lobby 
40  W/SF  Retail 
71  W/SF  Fire  Station 
25  W/SF  Parking 


|l0%  reduction  is  required  by  MA  Energy 

(Code: 

|o.738  W/SF  Office 
ll,629  W/SF  Laboratory 
10.81  W/SF  Lobby 
1.134  W/SF  Retail 
|o.639  W/SF  Fire  Station 
n  IRQ  W/SF  Parking 


(Office:  0.75  W/SF  (50%  turndown) 

Lab:  4  W/SF  (Including  Fume  Hoods) 


cars  -  each  at  15  kW 


|7  cars  in  each  BLDG  -  each  at  15  kW 


|LEED  v4  Baseline 

Ihw  Use  21A:  5.8  GPM 
Ihw  Use  21B:  5.1  GPM 


lElectric  resistance 


|System  #7:  VAV  with  reheat;  Chilled 

Iwater;  Hot  water 


Water-cooled  screw; 

>400  and  <600  tons:  0.576  FL,  0.549  IPLV 


|Water-cooled  Centrifugal; 

|>400  and  <600  tons:  0.560  FL,  0.500 
llPLV 

|l0%  increase  in  minimum  efficiencies 
(required  by  MA  Energy  Code:  0.504  FL; 
(fi  450  IPIV 


Gas-fired  Boiler;  82%  efficiency 


|Gas-fired  Boiler;  82%  efficiency 

|l0%  increase  in  minimum  efficiencies 
(required  by  MA  Energy  Code:  90% 


180'  F;  OA  Temperature  Control 


50'  F 


50'  F 


|Primary  only;  variable  speed 


12' F 


12' F 


Ivariable  speed  on  secondary  pump 


Two-speed  fans 


Ivariable  speed  fans 


81'  F  with  10'  F  rise 


|Boston:  7.5'  F  approach  : 

1 10'  F  rise 


78.5 'F  with 


DX  Cooling;  13  SEER 


DX  Cooling;  14  SEER 

|l0%  increase  in  minimum  efficiencies 
(required  by  MA  Energy  Code:  15.4  SEER 


Gas-Furnace;  80% 


[Gas-Furnace;  80% 


Constant  Volume 


IConstant  Volume 


Retail 


iRetail  &  Fire  Station 


ASHRAE  62.1  2010  or  20  CFM  per  person  in  (ASHRAE  62.1-2013  or  20  CFM  per 

office  |person  in  office 

Exhaust  Air  ERU  for  systems  with  10- 
1 20%  OA  and  more  than  26,000  CFM 


Primary  System:  Variable  Volume 

Supply-air-to-room-air  temp  of  20F  in  office 
and  Lab 


(Primary  System:  Variable  Volume 

|Supply-air-to-room-air  temp  of  17F  in 
|lab  and  20F  in  office 


Target  and  Proposed  EUI  (kBtu/Sq.Ft./Yr) 


EPA  Energy  Star  Target  Finder  (Block  21A) 

Site  EUI:  76.7  kBTU/SF  (Energy  Star  Score  of  75) 
Source  EUI:  187.7  kBTU/SF  (Energy  Star  Score  of  75) 


2030  Challenge  Site  EUI  (70%  Target  -  30  Zero  Score):  37  kBTU/SF 


2030  Challenge  Site  EUI  (Base  - 100  Zero  Score):  121  kBTU/SF 


Design  Target:  35  kBtu/  SF  |  28  Zero  Score 


Proposed  Design  & 

ECMs  (Energy  Conservation  Measures) 

IbOD:  Overall  Window  Assembly  U-0.32;  SHGC-0.39 

Alt  #lb:  Overall  Window  Assembly  U-0.28;  SHGC-0.36 

[48% 

BOD:  R-30;  U-0.032 

Alt  #2a:  R-35;  U-0.028 

Alt  #2b:  R-40:  U-0.025 

|unheated:  R-15  for  24  inch 

[Heated:  R-20  for  48  inch  - 

[spandrel:  R-13  cavity;  U-0.124 

IBOD:  R-13  cavity  for  spandrel  panels  (U-0.24);  R-16  c.i.  for  framed  walls  (U-0.054) 

(Office:  250  SF/  Person 

Lab:  400  SF/ Person 

0.73  W/SF  Office 

1 1.629  W/SF  Laboratory 

|o.81  W/SF  Lobby 

|l.26  W/SF  Retail 

(0.67  W/SF  Fire  Station 

jo.15  W/SF  Parking  (30%  reduction) 

1  Office:  0.75  W/SF  (50%  turndown) 

(Lab:  4  W/SF  (Including  Fume  Hoods) 

(7  cars  -  each  at  15  kW 

lo.35  GPM  Lavatory  and  1.5  GPM  Shower 

[36%  reduction  in  HW  usage:  3.7  GPM  in  21A 
(3  3  GPM  in  21B 

lElectric  Heaters 

[option  A:  Variable  Volume  RTUs,  CHW  and  HW  Coils;  VAV  +  FPT  with  reheat 

[option  B:  Floor-by-floor  VPAC  units  +  DOAS  +  ERU;  Cooling  Tower;  Boilers 
(Option  C:  4-pipe  FCU  with  DOAS  and  energy  recovery 

[options  A  and  C:  Water-cooled  Centrifugal  chiller  with  VFD  (0.503  kW/ton  FL) 

[option  B:  DX  Eff  =  14  EER 

|Gas-fired  condensing  boilers;  95%  EFF 

1 150'  F;  OA  Temperature  Control 

30' F 

IPrimary/  Secondary;  variable  sgeed 

|42‘  F;  OA  Temperature  Control 

Il4'  F 

(Variable  Speed 

(variable  speed  fans 

(Boston:  7.5'  F  approach  =  78.5  '  F  with  15'  F  rise 

(Similar  to  Baseline 

|  20  CFM  per  person  in  office 

(Variable  Volume; 

Lycling  fans  on  FCUs 

XMBLY  I  5  MIDDLESEX  AVENUE 


Block  21A  I  Energy  Simulation  Results 


Proposed  Option  A 

Variable  Air  Volume  AHUs 

Zones:  VAV  boxes  + 

FPT  Boxes  with  Reheat 

(+ERU)  Proposed  Design  A 

854,432” 

331,691 

985,718 

1,973 

170,767 

2,802 

130,021 

460,694 

109,730 

3,154 

67  809 

Proposed  Design  A+Alt  lb 

854,432 

331,691 

985,718 

1,814 

172,544 

2,725 

123,013 

464,595 

109,730 

1,577 

67  808 

Proposed  Design  A+Alt  2a 

854,432 

331,691 

985,718 

1,969 

170,623 

2,801 

130,029 

460,685 

109,730 

1,577 

67  809 

Proposed  Design  A+Alt  2b 

854,432 

331,691 

985,718 

1,966 

170,522 

2,801 

130,034 

460,679 

109,730 

1,577 

67,809 

Proposed  Option  B 

VPAC  Units 

Zones:  VAV  boxes  + 

FPT  Boxes  with  Reheat 

(+ERU)  Proposed  Design  B 

854,432 

331,691 

985,718 

2,558 

580,452 

2,901 

211,029 

561,638 

109,730 

1,577 

67,809 

Proposed  Design  B+Alt  lb 

854,432 

331,691 

985,718 

2,420 

562,758 

2,864 

201,169 

560,918 

109,730 

1,577 

67,808 

Proposed  Design  B+Alt  2a 

854,432 

331,691 

985,718 

2,554 

580,226 

2,901 

210,903 

561,626 

109,730 

1,577 

67,809 

Proposed  Design  B+Alt  2b 

854,432 

331,691 

985,718 

2,551 

580,034 

2,901 

210,794 

561,618 

109,730 

1,577 

67,809 

Proposed  Option  C 

Fan  Coil  Units  +  ERU 

(+ERU)  Proposed  Design  C 

854,433 

331,691 

985,719 

1,151 

137,759 

2,005 

143,892 

436,442 

109,730 

1,577 

67,764 

Proposed  Design  C+Alt  lb 

854,433 

331,691 

985,719 

1,084 

135,173 

1,955 

138,890 

425,006 

109,730 

1,577 

67,759 

Proposed  Design  C+Alt  2a 

854,433 

331,691 

985,719 

1,148 

137,803 

2,005 

143,863 

436,442 

109,730 

1,577 

67,764 

Proposed  Design  C+Alt  2b 

854,433 

331,691 

985,719 

1,146 

137,821 

2,006 

143,833 

436,442 

109,730 

1,577 

67,764 

MA  Stretch  Energy  Code 

LEED  v4  Original  Path 

Energy  Use  Intensity 

(kBtu/SF/Yr) 

Space 

Heating 

Total  Site 

Energy 

Energy  Savings 

Compared  to  Baseline 

Total 

Energy  Cost 

Energy  Cost  Savings 

Compared  to  Baseline 

Site  (excluding 
garage) 

Source  (excl. 
garage) 

Therms 

MBTU 

Compared  to  2013 

5 

Compared  to  2010 

Excluding  Parking  Garage 

56,033 

19,206 

$ 

673,121 

(a) 

48 

118 

50,740 

17,545 

% 

$ 

616,467 

% 

45 

110 

30,488 

13,688 

22% 

$ 

513,383 

0 

34 

88 

27,342 

13,368 

24% 

$ 

510,047 

0 

33 

87 

30,405 

13,678 

22% 

$ 

513,278 

0 

34 

90 

30,338 

13,672 

22% 

$ 

513,196 

0 

34 

90 

31,405 

15,801 

10% 

$ 

606,094 

0 

41 

109 

29,612 

15,525 

12% 

$ 

599,922 

0 

40 

107 

31,333 

15,792 

10% 

$ 

605,966 

0 

40 

109 

31,278 

15,787 

10% 

$ 

605,864 

0 

40 

109 

13,530 

11,839 

33% 

$ 

489,730 

0 

29 

84 

12,460 

11,666 

34% 

$ 

485,711 

0 

29 

83 

13,475 

11,833 

33% 

$ 

489,678 

0 

29 

84 

13,431 

11,829 

33% 

$ 

489,632 

0 

29 

84 

LEED  v4  Alternative  Energy  Performance  Metric  Path  (EApc95) 

t 

Energy  Modeling  Run  Options 

Total  Source 

Energy 

Source  Energy 

Savings 

Direct 

Emission 

Indirect 

Emission 

Total 

Emission 

Total  C02 

Emission  Savings 

Alternative  Metric 
Savings 

MBTU 

Compared  to  2010 

Gas  (kg) 

Elec  (kg) 

kg  of  CO  2 

Compared  to  2010 

Compared  to  2010 

ASHRAE  2010 

48,598 

(b) 

297,591 

1,042,977 

1,340,568 

(c) 

Average  of  two  highest 
a,b,c 

ASHRAE  2013 

44,485 

% 

- 

- 

- 

% 

% 

Proposed  Option  A 

Variable  Air  Volume  AHUs 

Zones:  VAV  boxes  + 

FPT  Boxes  with  Reheat 

(+ERU)  Proposed  Design  A 

36,625 

24.6% 

161,922 

816,109 

978,030 

27.0% 

25.8% 

Proposed  Design  A+Alt  lb 

36,261 

25.4% 

145,213 

815,286 

960,499 

28.4% 

26.9% 

Proposed  Design  A+Alt  2a 

36,598 

24.7% 

161,481 

815,657 

977,138 

27.1% 

25.9% 

Proposed  Design  A+Alt  2b 

36,589 

24.7% 

161,125 

815,629 

976,754 

27.1% 

25.9% 

Proposed  Option  B 

VPAC  Units 

Zones:  VAV  boxes  + 

FPT  Boxes  with  Reheat 

(+ERU)  Proposed  Design  B 

43,052 

11.4% 

166,792 

970,691 

1,137,483 

15.1% 

13.3% 

Proposed  Design  B+Alt  lb 

42,559 

12.4% 

157,269 

963,247 

1,120,516 

16.4% 

14.4% 

Proposed  Design  B+Alt  2a 

43,040 

11.4% 

166,410 

970,595 

1,137,005 

15.2% 

13.3% 

Proposed  Design  B+Alt  2b 

43,031 

11.5% 

166,117 

970,514 

1,136,631 

15.2% 

13.3% 

Proposed  Option  C 

Fan  Coil  Units  +  ERU 

(+ERU)  Proposed  Design  C 

34,344 

29.3% 

71,858 

803,907 

875,765 

34.7% 

32.0% 

ProDOsed  Design  C+Alt  lb 

34,027 

30.0% 

66,175 

798,897 

865,072 

35.5% 

32.7% 

Proposed  Design  C+Alt  2a 

34,339 

29.3% 

71,566 

803,911 

875,476 

34.7% 

32.0% 

Proposed  Design  C+Alt  2b _ 

34,334 

29.4% 

71,332 

803,907 

875,239 

34.7% 

32.0% 

Energy  Modeling  Runs: 

.  Baseline:  ASHRAE  90.1-2013,  Appendix  G  and  ASHRAE  90.1-2010,  Appendix  G 
.  BOD  Glass:  U-0.32  and  SHGC-0.39 

.  Glass  Ratio- 48%  overall  window  wall  ratio,  combination  of  three  wall  systems 

.  Exterior  wal:  R-13  cavity  for  spandrel  panels  (U-0.124)  and  R-16  continuous  insulation  for  steel-framed 
walls  (U-0.054) 

.  Interior  Lighting:  10%  reduction  in  office  and  30%  reduction  in  garage 
.  Boilers:  gas-fired  condensing  boilers,  95%  efficient 
.  Chillers:  High-efficiency  centrifugal  chillers  with  VSA 
•  Pumps:  variable  speed  controls 


.  Proposed  Design  A:  VAV  RTUs  with  standard  VAV  boxes  in  core  zones  and  FPT+  reheat  boxes  in  perim¬ 
eter  +  all  proposed  ECMs 

.  Proposed  Design  B:  Floor-by-floor  VPAC  units,  water-cooled,  HW  coilers,  standard  VAV  boxes  in  core 
zones  and  FPT+  reheat  boxes  in  perimeter  +  all  proposed  ECMs 
.  Proposed  Design  C:  Fan  Coil  Units 

.  Proposed  Design  A/B/C  +  Alt  1b:  proposed  option  A  +  Alt#1b  windows  (U-0.28  and  SHGC-0.36) 

.  Proposed  Design  A/B/C  +  Alt  2a:  proposed  option  A  +  Alt#2a  roof  (R-35  continuous  insulation) 

.  Proposed  Design  A/B/C  +  Alt  2b:  proposed  option  A  +  Alt#2b  roof  (R-40  continuous  insulation) 
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Energy  Use  Savings 
Compared  to  ASHRAE90.1-2013 


J 


Annual  Site  Energy  Consumption  &  Savings  per  End-use  &  EEM  (MBTU) 


25,000 


20,000 


Required  for  Tradeoff 
(RFT)  Measures 


15,000 


« 

c 


o 

3 

l- 

co 

£ 


10,000 


0.0% 


5,000 


9.3% 

A\ 

apt 


11.4% 


-1% 


12.2% 


Proposed  Design 


13.7%  18>2% 

—  ,k- 


19.5% 

•  -A 


i  \ 


IT  8% 


n% 


ASHRAE  2010 

Base 

ASHRAE  2013 

Base 

WWR  48% 

BOD  Exterior 

Wall 

BOD  Glass 

Interior 

Lighting 

DHW 

Boilers 

Chillers 

Pumps 

(+ERU) 
Proposed 
Design  A 

Proposed 
Design  A+Alt 
lb 

Proposed 
Design  A+Alt 

2a 

Proposed 

Design  A+Alt 

2b 

(+ERU) 
Proposed 
Design  B 

Proposed 
Design  B+Alt 
lb 

Proposed 
Design  B+Alt 

2a 

Proposed 
Design  B+Alt 
2b 

i^MB  Domestic  HW 

358 

358 

358 

358 

358 

358 

232 

232 

232 

232 

231 

231 

231 

231 

231 

231 

231 

231 

MBM  Pumps  &  Aux. 

725 

715 

664 

658 

680 

681 

681 

692 

675 

488 

444 

420 

444 

444 

720 

687 

720 

719 

■MB  Heat  Rejection 

18 

10 

11 

11 

12 

11 

11 

11 

11 

11 

10 

9 

10 

10 

10 

10 

10 

10 

MHB  Misc.  Equipment 

3,365 

3,365 

3,365 

3,365 

3,365 

3,365 

3,365 

3,365 

3,365 

3,365 

3,365 

3,365 

3,365 

3,365 

3,365 

3,365 

3365 

3,365 

^^M  Ventilation  Fans 

1,910 

1,972 

1,904 

1,908 

1,820 

1,823 

1,823 

1,823 

1,823 

1,823 

1,572 

1,586 

1,572 

1,572 

1,917 

1,914 

1917 

1,917 

wmmm  Garage  lighting 

1,867 

1,426 

1,426 

1,426 

1,426 

1,151 

1,151 

1,151 

1,151 

1,151 

1,132 

1,132 

1,132 

1,132 

1,132 

1,132 

1132 

1,132 

IBM  Interior  Lighting 

3,559 

2,933 

2,933 

2,933 

2,933 

2,904 

2,904 

2,904 

2,904 

2,904 

2,916 

2,916  ' 

2,916 

2,916 

2,916 

2,916 

2916 

2,916 

BBB  Space  Heating 

5,603 

5,074 

6,832 

7,886 

5,540 

5,535 

5,535 

4,372 

4,372 

4,387 

3,056 

2,740 

3,047 

3,041 

3,149 

2,969 

3142 

3,137 

M^  Space  Cooling 

1,422 

1,312 

1,223 

1,204 

1,262 

1,262 

1,262 

1,262 

620 

610 

583 

589 

582 

582 

1,981 

1,921 

1980 

1,980 

—  Energy  Use  Savings  (Compared  to  2013) 

0% 

-9% 

-15% 

-1% 

0% 

1% 

8% 

11% 

13% 

22% 

24% 

22% 

22% 

10% 

12% 

10% 

10% 

— ■  A—  Energy  Cost  Savings  (Compared  to  2010) 

0.0% 

7.2% 

5.9% 

9.3% 

11.4% 

12.2% 

13.7% 

18.2% 

19.5% 

23.7% 

24.2% 

23.7% 

23.8% 

10.0% 

10.9% 

10.0% 

10.0% 

^MB  Space  Cooling 

MM  Space  Heating 

■MB  Interior  Lighting 

Garage  Lighting 

Ventilation  Fans 

Misc.  Equipment  1 

MM  Heat  Rejt 

action 

MM  Pumps  &  Aux.  M  Dome 

Stic  HW 

“ Energy  Use  Savings  (Compared  to  2( 

23.7% 

I 

22% 


23.7% 


24% 

24.2% 


22% 


23.8% 

4  --  t 

22% 


Energy  Cost  Savings 
Compared  to  ASHRAE90.1-2010 


Proposed  Option  B 


12% 

10.9% 

■ 


-.-11 


10% 

-A 


10.0%  10.0% 


■■1 


33% 

•" 

A- 

27.2% 


34% 


33% 


33% 


27.8% 


-A- 

27.3% 


27.3% 


-h-  Energy  Cost  Savings  (Compared  to  2010) 


0.4 


0.3 


0.2 


0.1 


•0.1 


-0.2 


48%  window  to  wall  ratio 

Spandrel  w/  R-13  cavity  +  Framed  w/  R-16  ci 

2-pane  glass  I  U-0.32,  SHGC-0.39 


Interior  Lighting  Density  Reduction 

Reduced  Interior  Hot  Water  Use 

High-efficiency  Boilers* 

High-efficiency  Chillers 


Alt  2b:  R-40  c.i.  roof  I  U-0.025 
Alt  2a:  R-35  c.i.  roof  I  U-0.028 
Alt  1b:  2-pane  glass  I  U-0.28,  SHGC-0.36 
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Block  21B  I  Energy  Simulation  Results 


Proposed  Option  C 

Fan  Coil  Units  +  ERU  in  Office 


MA  Stretch  Energy  Code 

LEED  v4  Original  Path 

Energy  Use  Intensity 

(kBtu/SF/Yr) 

Space 

Heating 

Total  Site 

Energy 

Energy  Savings 

Compared  to  Baseline 

Total 

Energy  Cost 

Energy  Cost  Savings 

Compared  to  Baseline 

Site 

Source 

Therms 

MBTU 

Compared  to  2013 

$ 

Compared  to  2010 

148,205 

33,032 

$ 

972,506 

(a) 

131 

289 

132,789 

30,636 

% 

$ 

918,519 

% 

122 

272 

50,468 

21,833 

28.7% 

$ 

811,734 

16.5% 

87 

188 

46,151 

21,216 

30.7% 

$ 

799,014 

17.8% 

84 

184 

50,385 

21,825 

28.8% 

$ 

811,641 

16.5% 

87 

188 

50,316 

21,818 

28.8% 

$ 

811,568 

16.5% 

87 

188 

50,809 

22,230 

27.4% 

$ 

828,478 

14.8% 

88 

192 

47,355 

21,681 

29.2% 

$ 

815,894 

16.1% 

86 

188 

50,734 

22,221 

27.5% 

$ 

828,369 

14.8% 

88 

192 

50,683 

22,216 

27.5% 

$ 

828,328 

14.8% 

88 

192 

44,317 

21,108 

31.1% 

$ 

800,644 

17.7% 

84 

184 

41,122 

20,578 

32.8% 

$ 

787,974 

19.0% 

82 

180 

44,253 

21,100 

31.1% 

$ 

800,563 

17.7% 

84 

184 

44,216 

21,099 

31.1% 

$ 

800,544 

17.7% 

84 

184 

LEED  v4  Alternative  Energy  Performance  Metric  Path  (EApc95) 

Energy  Modeling  Run  Options 

Total  Source 

Energy 

Source  Energy 

Savings 

Direct 

Emission 

Indirect 

Emission 

Total 

Emission 

Total  C02 

Emission  Savings 

Alternative  Metric 
Savings 

MBTU 

Compared  to  2010 

Gas  (kg) 

Elec  (kg) 

kg  of  C02 

Compared  to  2010 

Compared  to  2010 

ASHRAE  2010 

72,745 

fb) 

787,117 

1,396,272 

2,183,388 

(c) 

Average  of  two  highest 
a,b,c 

ASHRAE  2013 

68,442 

% 

- 

- 

- 

% 

% 

Proposed  Option  A 

Variable  Air  Volume  AHUs 

Zones:  VAV  boxes  +  FPT  Boxes 

with  Reheat 

(+ERU)  Proposed  Design  A 

47,293 

35.0% 

268,036 

1,025,374 

1,293,409 

40.8% 

37.9% 

Proposed  Design  A+Alt  lb 

46,254 

36.4% 

245,108 

1,011,065 

1,256,172 

42.5% 

39.4% 

Proposed  Design  A+Alt  2a 

47,284 

35.0% 

267,595 

1,025,354 

1,292,949 

40.8% 

37.9% 

Proposed  Design  A+Alt  2b 

47,276 

35.0% 

267,228 

1,025,346 

1,292,575 

40.8% 

37.9% 

Proposed  Option  B 

VPAC  Units,  Office  Floors 
VAV  boxes  in  Labs 

(+ERU)  Proposed  Design  B 

48,463 

33.4% 

269,847 

1,053,076 

1,322,923 

39.4% 

36.4% 

Proposed  Design  B+Alt  lb 

47,465 

34.8% 

251,502 

1,037,563 

1,289,065 

41.0% 

37.9% 

Proposed  Design  B+Alt  2a 

48,453 

33.4% 

269,448 

1,053,017 

1,322,465 

39.4% 

36.4% 

Proposed  Design  B+Alt  2b 

48,448 

33.4% 

269,177 

1,053,032 

1,322,210 

39.4% 

36.4% 

Proposed  Option  C 

Fan  Coil  Units  +  ERU  in  Office 

(+ERU)  Proposed  Design  C 

46,299 

36.4% 

235,368 

1,016,860 

1,252,227 

42.6% 

39.5% 

Proposed  Design  C+Alt  lb 

45,304 

37.7% 

218,399 

1,000,771 

1,219,170 

44.2% 

40.9% 

Proposed  Design  C+Alt  2a 

46,291 

36.4% 

235,028 

1,016,829 

1,251,857 

42.7% 

39.5% 

Proposed  Design  C+Alt  2b 

46,288 

36.4% 

234,831 

1,016,859 

1,251,690 

42.7% 

39.5% 

Energy  Modeling  Runs: 


.  Baseline:  ASHRAE  90.1-2013,  Appendix  G  and  ASHRAE  90.1-2010,  Appendix  G 

■'  •  BOD  Glass:  U-0.32  and  SHGC-0.39 

.  Glass  Ratio:  48%  overall  window  wall  ratio,  combination  of  three  wall  systems 
.  Exterior  wal:  R-13  cavity  for  spandrel  panels  (U-0.124)  and  R-16  continuous  insulation  for  steel-framed 

walls  (U-0.054) 

.  Interior  Lighting:  10%  reduction  in  office  and  30%  reduction  in  garage 
.  Boilers:  gas-fired  condensing  boilers,  95%  efficient 
.  Chillers:  High-efficiency  centrifugal  chillers  with  VSA 


•  Proposed  Design  A:  VAV  RTUs  with  standard  VAV  boxes  in  core  zones  and  FPT+  reheat  boxes  in  pe¬ 
rimeter  +  all  proposed  ECMs 

•  Proposed  Design  B:  Floor-by-floor  VPAC  units,  water-cooled,  HW  coilers,  standard  VAV  boxes  in  core 
zones  and  FPT+  reheat  boxes  in  perimeter  (only  in  office)  +  all  proposed  ECMs 

•  Proposed  Design  C:  Fan  Coil  Units  in  Office  +  VAV  AHUs  for  lab  +  all  proposed  ECMs 

•  Proposed  Design  A/B/C  +  Alt  1b:  proposed  option  A  +  Alt#1b  windows  (U-0.28  and  SHGC-0.36) 

•  Proposed  Design  A/B/C  +  Alt  2a:  proposed  option  A  +  Alt#2a  roof  (R-35  continuous  insulation) 

•  Proposed  Design  A/B/C  +  Alt  2b:  proposed  option  A  +  Alt#2b  roof  (R-40  continuous  insulation) 


•  Pumps:  variable  speed  controls 
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Energy  Use  Savings 

\ 

Compared  to  ASHRAE90.1-2013 


Energy  Cost  Savings 
Compared  to  ASHRAE90.1-2010 


Annual  Site  Energy  Consumption  &  Savings  per  End-use  &  EEM  (MBTU) 
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0 

ASHRAE  2010 

Base 

ASHRAE  2013 

Base 

WWR  48% 

BOD  Exterior 

Wall 

BOD  Glass 

Interior 

Lighting 

DHW 

Boilers 

mma  Domestic  HW 

316 

316 

316 

316 

316 

316 

208 

208 

mm  Pumps  &  Aux. 

810 

824 

802 

814 

826 

826 

826 

870 

SOB  Heat  Rejection 

28 

18 

20 

20 

20 

20 

20 

20 

mm  Misc.  Equipment 

7,240 

7,240 

7,240 

7,240 

7,240 

7,240 

7,240 

7,240 

■■M  Ventilation  Fans 

3,539 

3",473 

3,683 

3.769 

3,617 

3,618 

3,618 

3,618 

■M  Interior  Lighting 

4,302 

-  3,739 

3,739 

3,739 

3,739 

3,727 

3,727 

3,727 

mm  Space  Heating 

14,820 

13,280 

15,780 

17,170 

14,560 

14,560 

14,560 

“) - - - 

10,950 

mm  Space  Cooling 

1,972 

1,742 

1,778 

1,786 

1,831 

1,831 

1,831 

1,831 

Energy  Use  Savings  (Compared  to  2013) 

0.00% 

-8.90% 

-13.78% 

-4.95% 

-4.92% 

-4.56% 

7.07% 

A-  Energy  Cost  Savings  (Compared  to  2010)  0.0% 

Space  Cooling  ■ 

2.0%  0.1% 

M  Space  Heating 

3.1%  32% 

mmm  Interior  Lighting 

3.7%  7.1% 

Mi  Ventilation  Fans 

10.3% 


1.4% 


9.8% 


Chillers 

208 

835 

19 

7,240 

3,618 

3,727 

10,950 

1,189 

9.29% 

10.3% 


Pumps 

208 

599 

19 

7,240 

3,618 

3,727 

11,030 

1,180 

9.8% 

11.4% 

Misc.  Equipment 


t  " 

28.7% 

m _ m 

30.7% 

28.8%  28.8% 

29.2% 

16.5% 

17  •8%  16.5%  16.5% 

27.4% 

,  ,  16.1% 

A" 

- A 

1 

\ 

1 

>  l 

i 

(+ERU) 
Proposed 
Design  A 
207 
794 
17 

7,240 

3,580 

3,756 

5,061 

1,173 

28.7% 

16.5% 


Proposed 
Design  A+Alt 
2a 

207 

794 

17 

7,240 

3,580 


l  Heat  Rejection 


3,756 

5,053 

1,173 

28.8% 

16.5% 

i  Pumps  &  Aux. 


Proposed 
Design  A+Alt 
2b 

207 

794 

17 

7,240 

3,580 

3,756 

5,046 

1,173 

28.8% 

16.5% 


27.5% 


14.8% 


27.5% 


(+ERU) 
Proposed 
Design  B 

207 


Proposed 
Design  B+Alt 
2b 


Proposed  Option  C 


w  oy  qos 

31.1%  31.1%  31.1% 


17.7%  19,096  17.7%  17.7% 


Proposed 
Design  C+Alt 
2b 


40% 


30% 


20% 


10% 


0% 


-10% 


-20% 


i  Domestic  HW 


Energy  Use  Savings  (Compared  to  2013) 


—A-  Energy  Cost  Savings  (Compared  to  2010) 


48%  window  to  wall  ratio 

Spandrel  w/  R-13  cavity  +  Framed  w/  R-16  ci 

2-pane  glass  I  U-0.32,  SHGC-0.39 


Interior  Lighting  Density  Reduction 

Reduced  Interior  Hot  Water  Use 

High-efficiency  Boilers 

High-efficiency  Chillers 


Alt  2b:  R-40  c.i.  roof  I  U-0.025 
Alt  2a:  R-35  c.i.  roof  I  U-0.028 
Alt  1b:  2-pane  glass  I  U-0.28,  SHGC-0.36 
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I — _J  Block  23  I  Energy  Performance  Analysis 

enviENERGY  Studio  conducted  a  series  of  energy  analyses  for  Block  23  of  the  5  Middlesex  Ave 
project  based  on  the  preliminary  massing  and  programming  documents.  The  total  program  for 
block  23  consists  of  approximately  324,000  SF  of  gross  conditioned  area,  including  retail,  lobby, 
and  town  houses  on  the  ground  and  first  floors  and  6  levels  of  residential  units,  a  total  of  330  units. 

In  this  analysis,  the  proposed  design  is  benchmarked  against  the  minimum  requirements  of 
ASHRAE  90.1-2010,  Appendix  G  -  as  a  baseline  for  LEED-NC  v4  -  and  ASHRAE  90.1-2013,  Appendix 
G  -  as  a  baseline  for  Massachusetts  Stretch  Energy  Code.  The  Proposed  Design  reflects  the  energy 
and  cost  performance  of  the  building  that  includes  all  energy  efficiency  measures.  A  series  of 
additional  envelope  systems  were  proposed  as  “Alternatives”  and  their  impacts  on  the  overall 
energy  performance  of  the  Proposed  Design  were  evaluated  and  presented  in  this  report. 

The  Baseline  model  utilizes  PTAC  system  in  residential  units  and  variable  volume,  with  CHW  and 
HW  coils  serving  corridors  and  non-residential  spaces.  The  proposed  system  is  Water  Source  Heat 
Pump  with  an  ERU  serving  the  corridors. 

The  following  energy  models  were  generated: 

•  Stretch  Energy  Code  Baseline:  Following  the  Appendix  G  -  Performance  Rating  Method,  the 
envelope,  HVAC,  lighting,  and  service  water  heating  systems  are  modified  to  meet  the  minimum 
requirements  of  ASHRAE  90.1-2013.  This  model  is  used  as  the  baseline  for  MA  Energy  Code 
analysis. 

•  LEED  v4  Baseline:  Following  the  Appendix  G  -  Performance  Rating  Method,  the  envelope,  HVAC, 
lighting,  and  service  water  heating  systems  are  modified  to  meet  the  minimum  requirements  of 
ASHRAE  90.1-2010.  This  model  is  used  as  the  baseline  for  LEED  v4  analysis. 

•  Proposed  Options:  The  proposed  design  uses  the  envelope  systems  marked  as  BOD  in  the 
assumption  table.  Several  envelope  alternatives  were  evaluated  and  their  associated  energy 
use  and  cost  savings  are  presented  in  this  report. 

•  Basis  of  Design  (BOD)  Envelope: 

•  Window  assembly:  U-0.32  and  SHGC-0.39  (including  Frame) 

•  Exterior  Wall:  3  levels  of  steel-framed  podium  +  5  levels  of  wood  stud  construction. 
R-16  c.i.;  Steel-framed  (U-0.054)  and  wood-framed  (U-0.050) 

•  Roof:  R-30  continuous  insulation  entirely  above  deck;  U-0.032 

Conclusion 

'  The  energy  analysis  indicates  that  the  proposed  design  option,  along  with  all  proposed  envelope 
alternatives,  meet  and  exceed  the  requirements  of  Massachusetts  Stretch  Energy  Code  and  LEED 
v4.  The  presented  energy  efficiency  measures  and  HVAC  system  type  are  those  that  are  most 
applicable  to  the  early  stages  of  design.  As  design  evolves,  the  project  team  will  reevaluate  the 
proposed  options  and  energy  efficiency  measures. 


enviENERGf  AHA 


5  Middlesex  Avenue  -  BLOCK  23  |  Project  Information  and  Energy  Modeling  Inputs 


Block/  Building 

Program  Use 

Area 

Project 

Information 

Ground  Level 

Retail/  Lobby/ Town  House 

2,300/11,200/  4,500 

Ground  and  1st  Floor 

Parking 

23  |  Residential  (6  floors,  55  units/ floor) 

330  units 

306,000 

Target  and  Proposed  EUI  (kBtu/Sq.Ft./Yr) 


EPA  Energy  Star  Target  Finder  (75  Score):  38.7  Site  EUI  |  101.2  Source  EUI 


2030  Challenge  (70%  Target,  30  Zero  Score):  17  Site  EUI 


Proposed  Design  EUI:  31.9  Site  EUI  |  83.4  Source  EUI 


Residential 

LEED  Baseline 

ASHRAE  90.1-2010 

Energy  Code  Baseline 

ASHRAE  90.1-2013 

Proposed  Design  & 

ECMs  (Energy  Conservation  Measures) 

Windows 

Metal  framing  (Storefront/  Curtainwall): 
U-value  0.45;  SHGC-0.4 

Metal  Framing  (all  others): 

U-0.55  and  SHGC-0.40 

Metal  framing  (fixed): 

U-value  of  0.42;  SHGC-0.40 

Metal  framing  (operable): 

U-value  of  0.50;  SHGC-0.40 

BOD:  Overall  Window  Assembly  U-0.32;  SHGC-0.39 

Alt  #lb:  Overall  Window  Assembly  U-0.28;  SHGC-0.36 

Window-To-Wall  Ratio 

Maximum  allowed  by  Code:  40% 

Maximum  allowed  by  Code:  40% 

44% 

Q. 

O 

< V 
> 
c 

Roof 

Insulation  entirely  above  deck; 

R-20  c.i.;  U-0.048 

Insulation  entirely  above  deck; 

R-30  c.i.;  U-value  of  0.032 

BOD:  R-30;  U-0.032 

Alt  #2a:  R-35;  U-0.028 

Alt  #2b:  R-40;  U-0.025 

Slab-on-grade 

If  Residential:  Unheated:  R-10  for  24  inch 

Heated:  R-15  for  48  inch 

Unheated:  R-20  for  24  inch 

Heated:  R-20  for  48  inch 

Unheated:  R-20  for  24  inch 

Heated:  R-20  for  48  inch 

Exterior  Walls  (steel-framed) 

Steel-framed: 

R-13  +  R-7.5  C.i.;  U-0.064 

Steel-framed: 

R-13  +  R-10  c.i.;  U-0.055 

3  levels  of  steel- framed  podium  +  5  levels  of  wood-framed 

BOD:  R-16  Continuous  insulation;  U-0.054  (steel),  U-0.050  (wood) 

Alt  #3b:  R-19  Continuous  insulation;  U-0.046  (steel-framed);  U-0.044  (wood) 

_ | 

Occupancy 

Number  of  people  per  unit  = 
number  of  bedrooms  +  1 

approximately  700 

Number  of  people  per  unit  = 
number  of  bedrooms  +  1 
approximately  700 

Number  of  people  per  unit  = 
number  of  bedrooms  +  1 
approximately  700 

Interior  Loads 

Interior  Lighting 

0.90  W/SF  Lobby 

0.38  W/SF  Living  quarters 

0.66  W/SF  Corridor 

1.44  W/SF  Retail 

0.21  W/SF  Parking 

10%  reduction  in  LPD  is  required  by  MA 
Energy  Code 

0.81  W/SF  Lobby 

0.38  W/SF  Living  quarters 

0.594  W/SF  Corridor 

1.296  W/SF  Retail 
ft  IRQ  W/RF  Parkinp 

0.81  W/SF  Lobby 

0.38  W/SF  Living  quarters 

0.594  W/SF  Corridor 

1.44  W/SF  Retail 

0.15  W/SF  Parking  (30%  reduction) 

Office  Plug  Load 

Residential:  0.3  W/SF 

Retail:  0.225  W/SF 

Residential:  0.3  W/SF 

Retail:  0.225  W/SF 

Residential:  0.3  W/SF 

Retail:  0.225  W/SF 

Elevator  Load 

As  Proposed 

As  Proposed 

4  cars  -  15k  each 

£ 

X 

Low-Flow  Hot  Water  Fixtures 

LEED  v4  Baseline 

LEED  v4  Baseline 

Assume  >30%  reduction 

o 

Water  Heater  type  &  Efficiency 

Same  energy  source  as  design 

Gas  storage  (dormitory);  80%  EFF 

Gas  storage;  95%  EFF 

E 

System  Type 

System  #1:  PTAC 

Residential  -  System  #1:  PTAC 

Water  Source  Heat  Pump 

QJ 

+-> 

cn 

>* 

LT 

Cooling  Type  &  Efficiency 

PTACs:  9.3  EER; 

10%  increase  in  efficiencies  required  by 
MA  Energy  Code 

PTACs:  10.45  EER  - 10.53  EER 

Cooling  EER:  14;  Heating  COP:  5 

< 

> 

X 

> 

Heating  Type  &  Efficiency 

Gas-fired  Boiler;  82%  efficiency 

10%  increase  in  efficiencies  required  by 
MA  Energy  Code 

Gas-fired  Boiler;  90%  efficiency 

Gas-fired  condensing  boilers;  95%  EFF 

fD 

HW  Supply  Temperature  &  Control 

180'  F;  OA  Temperature  Control 

180*  F;  OA  Temperature  Control 

150*  F;  OA  Temperature  Control 

E 

Hot  Water  AT 

5Q‘  F 

50*  F 

30*  F 

CL 

HW  Pump  Control 

Primary  only;  variable  speed 

Primary  only;  variable  speed 

Primary/  Secondary;  variable  speed 

S^stemT^p^ 

Non-Residential  (Corridors)  -  System  7 

Non-Residential  (Corridors)  -  System  7 

Non-Residential  (Corridors)  -  Energy  Recove^Unit 

E 

Cooling  Type  &  Efficiency 

Screw  Chiller  <150  ton:  0.790  kW/ton  FL 

10%  increase  in  efficiencies  required  by 
MA  Energy  Code 

Screw  Chiller  <150  ton:  0.648  kW/ton  FL 

DX  Cooling;  14  EER 

<u 

+-* 

in 

>- 

t-o 

> 

Heating  Type  &  Efficiency 

Gas-fired  Boiler;  82%  efficiency 

10%  increase  in  efficiencies  required  by 
MA  Energy  Code 

Gas-fired  Boiler:  90%  efficiency 

Gas  Furnace;  80%  EFF 

03 

Supply  Fan  Control 

Variable  Speed 

Variable  Speed 

Constant 

"O 

c 

CHW  Supply  Temperature  &  Control 

44'  F;  OA  Temperature  Control 

44’  F;  OA  Temperature  Control 

N/A 

o 

u 

Chilled  Water  AT 

12' F 

12*  F 

<1) 

CHW  Pump  Control 

one-speed 

one-speed 

Cooling  Tower  Fan  Control 

Two-speed 

variable-speed 

Variable  speed  fans 

CW  Design  Supply  Temperature 

85' F 

Boston:  7.5*  F  approach  =  78.5  *  F  with 

10*  F  rise 

Boston:  7.5*  F  approach  =  78.5  *  F  with  10*  F  rise 

Areas  Served 

Corridors  and  non-residential  spaces 

Corridors  and  non-residential  spaces 

Corridors  and  non-residential  spaces 

<D 

Ventilation 

ASHRAE  62.1-2010 

ASHRAE  62.1-2013 

ASHRAE  62.1-2010/ 2013 

i  - 

Supply  Fan  Control 

Constant  Volume 

Constant  Volume  on  PTACs 

Constant  Volume  on  HP 
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Block  23  I  Energy  Simulation  Results 


MA  Stretch  Energy  Code 

LEED  v4  Original  Path 

Energy  Modeling  Run  Options 

Interior 

Lighting 

Misc. 

Equipment 

Space 

Heating 

Space 

Cooling 

Heat 

Rejection 

Pumps 

&  Aux. 

Ventilation 

Fans 

Exterior 

Lighting 

Domestic 

HW 

Domestic 

HW 

Space 

Heating 

Total  Site 
Energy 

Energy  Savings 

Compared  to  Baseline 

Total 

Energy  Cost 

Energy  Cost  Savings 

Compared  to  Baseline 

kWh 

kWh 

kWh 

kWh 

kWh 

kWh 

kWh 

kWh 

kWh 

Therms 

Therms 

MBTU 

Compared  to  2013 

5 

Compared  to  2010 

ASHRAE  2010 

417,814 

773,032 

0 

349,947 

1,007 

66,409 

597,324 

20,032 

7,414 

4,950 

65,576 

14,672 

$ 

482,428 

(a) 

ASHRAE  2013 

350,040 

773,032 

0 

304,654 

690 

64,451 

584,560 

20,032 

7,426 

4,950 

55,294 

13,206 

% 

$ 

448,623 

% 

Proposed  Design 

328,251 

773,032 

224,418 

319,124 

2,087 

56,138 

488,552 

20,032 

7,439 

2,984 

18,333 

9,703 

26.5% 

$ 

431,484 

10.6% 

Proposed  Design+Alt  lb 

328,251 

773,032 

209,994 

307,912 

2,016 

53,462 

473,909 

20,032 

7,439 

2,985 

17,027 

9,426 

28.6% 

$ 

422,241 

12.5% 

Proposed  Design+Alt  2a 

328,251 

773,032 

223,646 

319,279 

2,086 

56,147 

488,571 

20,032 

7,438 

2,984 

18,230 

9,691 

26.6% 

$ 

431,273 

10.6% 

Proposed  Design+Alt  2b 

328,251 

773,032 

223,011 

319,438 

2,085 

56,146 

488,584 

20,032 

7,437 

2,984 

18,143 

9,681 

26.7% 

$ 

431,101 

10.6% 

Proposed  Design+Alt  3b 

328,251 

773,032 

221,160 

320,356 

2,090 

56,061 

488,108 

20,032 

7,439 

2,984 

17,981 

9,659 

26.9% 

$ 

430,668 

10.7% 

LEED  v4  Alternative  Energy  Performance  Metric  Path  (EApc95) 

Energy  Use  Intensity 

Energy  Modeling  Run  Options 

Total  Source 

Energy 

Source  Energy 

Savings 

Direct 

Emission 

Indirect 

Emission 

Total 

Emission 

Total  C02 

Emission  Savings 

Alternative  Metric 
Savings 

Site 

Source 

MBTU 

Compared  to  2010 

Gas  (kg) 

Elec  (kg) 

kg  of  C02 

Compared  to  2010 

Compared  to  2010 

kBTU/SF/YR 

ASHRAE  2010 

31,336 

(b) 

374,564 

584,314 

958,877 

(c) 

Average  of  two  highest 
a,b,c 

45 

97 

ASHRAE  2013 

28,883 

% 

319,956 

550,795 

870,751 

% 

41 

89 

% 

Proposed  Design 

26,020 

17.0% 

113,220 

580,675 

693,895 

27.6% 

22.3% 

30 

80 

Proposed  Design+Alt  lb 

25,422 

18.9% 

106,284 

569,417 

675,700 

29.5% 

24.2% 

29 

78 

Proposed  Design+Alt  2a 

26,003 

17.0% 

112,668 

580,521 

693,188 

27.7% 

22.4% 

30 

80 

Proposed  Design+Alt  2b 

25,988 

17.1% 

112,205 

580,399 

692,604 

27.8% 

22.4% 

30 

80 

Proposed  Design+Alt  3b 

25,956 

17.2% 

111,350 

580,010 

691,360 

27.9% 

22.5% 

30 

80 

As  shown  in  the  above  tables,  the  highest  percentage  of  energy  savings,  approximately  50%,  is  associated  with  the  Space 
Heating  energy  which  is  the  result  of  high-performance  window  systems  and  high-efficiency  water  source  heat  pump  units; 
however,  since  the  fuel  source  in  the  Baseline  models  is  100%  natural  gas  -  as  required  by  ASHRAR  90.1  Appendix  G  -  while 
the  proposed  design  utilizes  a  combination  of  electricity  and  natural  gas,  the  energy  cost  savings  associated  with  the  proposed 
design  is  significantly  less  than  the  ASHRAE  90.1  Baseline  cases  and  that  is  solely  due  to  the  higher  cost  of  electricity  in  Mas¬ 
sachusetts  -  approximately  6  times  higher  than  natural  gas.  This  cost  difference  has  increased  by  50%  over  the  past  few  years 
due  to  a  significant  drop  in  the  price  of  natural  gas  and  a  significant  increase  in  the  price  of  electricity. 

The  Alternative  Compliance  Path,  which  was  introduced  as  a  Pilot  credit  (EApc95)  under  LEED  v4  rating  system,  let  the  high-per¬ 
formance  buildings  utilize  performance  metrics  other  than  the  energy  cost  to  comply  with  LEED  v4  minimum  and  optimize 
energy  performance  criteria.  This  approach  is  beneficial  to  those  projects  that  are  in  States  with  higher  utility  rates  such  as 
Massachusetts.  Per  ACP  requirements,  four  (4)  metrics  should  be  calculated  for  the  Baseline  and  Proposed  cases:  Energy  Cost, 
Energy  Source,  Greenhouse  Gas  Emissions,  and  (if  available)  Time  Dependent  Valuation  (TDV)  -  TDVs  are  only  available  in  Cal¬ 
ifornia.  The  percent  savings  will  be  the  average  of  the  two  highest-performing  metrics  using  equal  weighting,  and  LEED  points 
are  awarded  according  to  Table  1  under  EA  credit  Optimize  Energy  Performance.  Following  the  ACP  approach,  the  estimated 
LEED  v4  savings  are  much  higher  than  the  estimated  energy  cost  savings;  therefore,  the  Alternative  Metric  Savings  will  be  used 

for  this  project. 


Energy  Modeling  Runs: 

•  Baseline:  ASHRAE  90.1-2013,  Appendix  G  and  ASHRAE  90.1-2010,  Appendix  G 

•  BOD  Glass:  U-0.32  and  SHGC-0.39 

•  Glass  Ratio:  44%  overall  window  wall  ratio,  combination  of  two  wall  systems 

•  Interior  Lighting:  30%  reduction  in  garage 

•  DHW:  95%  gas-fired  water  heaters 

•  Boilers:  gas-fired  condensing  boilers,  95%  efficient 

•  Proposed  Design:  WSHP  +  BOD  Envelope  +  all  proposed  ECMs 

•  Proposed  Design  +  Alt  1b:  Window  assembly  with  U-value  of  0.28  and  SHGC-0.36 

•  Proposed  Design  +  Alt  2a:  R-35  roof  insulation 

•  Proposed  Design  +  Alt  2b:  R-40  roof  insulation 

•  Proposed  Design  +  Alt  3b:  R-19  c.i.  wall  insulation 
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16,000 


14,000 


12,000 


5? 

£  10,000 


8,000 


co 


6,000 


4,000 


2,000 


Space  Cooling 


enVIENERGY 


Energy  Use  Savings 
Compared  to  ASHRAE90.1-2013 


Energy  Cost  Savings 
Compared  to  ASHRAE90.1-2010 


Annual  Site  Energy  Consumption  &  Savings  per  End-use  &  EEM  (MBTU) 


Proposed  Design 


35.75% 


15.33% 


15.86% 


25.55% 


5.94% 


6.52% 


ASHRAE  2010  Base  ASH RAE  2013  Base 


I  Domestic  HW 
l  Pumps  &  Aux. 

I  Heat  Rejection 
!  Misc.  Equipment 
Ventilation  Fans 
Interior  Lighting 
Space  Heating 
Space  Cooling 

Energy  Use  Savings  (Compared  to  2013) 
Energy  Use  Savings  (Compared  to  2010) 


520 

227 

3 

2,638 

2,039 

1,426 

6,558 

1,194 


520 

220 

2 

2,638 

1,995 

1,195 

5,529 

1,040 

0.00% 


0.00% 

Space  Heating 


Interior  Lighting 


BOD  Glass 

WWR  44% 

Parking  Interior 
Lighting 

DHW 

Condensing  Boilers 

520 

520 

520 

324 

324 

212 

218 

218 

218 

291 

2 

2 

2 

2 

2 

2,638 

2,638 

2,638  . 

2,638 

2,638 

1,939 

2,026 

2,026 

2,026 

2,026 

1,195 

1,195 

1,112 

1,112 

1,112 

4,529 

4,588 

4,595 

4,595 

3,296 

1,083 

1,167 

1,167 

1,167 

1,167 

7.74% 

5.94% 

6.52% 

8.01% 

17.29% 

16.95% 

15.33% 

15.86% 

17.19% 

25.55% 

wm  Ventilation  Fans 

Misc.  Equipment  W^m 

■  Heat  Rejection  ■ 

■■  Pumps  &  Aux. 

33.86% 


33.95% 


34.02% 


34.16% 

•  A 


28.63% 


26.53% 


26.62% 


26.70% 


26.86% 


Proposed  Design 

Proposed  Design+Alt 
lb 

Proposed  Design+Alt 
2a 

Proposed  Design+Alt 
2b 

Proposed  Design+AI 
3b 

324 

324 

324 

324 

324 

192 

182 

192 

192 

191 

7 

7 

7 

7 

7 

2,638 

2,638 

2,638 

2,638 

2,638 

1,667 

1,617 

1,667 

1,668 

1,666 

1,120 

1,120 

1,120 

1,120 

1,120 

2,599 

2,419 

2,586 

2,575 

2,553 

1,089 

1,051 

1,090 

1,090 

1,093 

26.53% 

28.63% 

26.62% 

26.70% 

26.86% 

33.86% 

35.75% 

33.95% 

34.02% 

34.16% 

Domestic  HW  —  Energy  Use  Savings  (Compared  to  2013) 


Energy  Use  Savings  (Compared  to  2010) 


Alt  1b:  2-pane  glass  I  U-0.28,  SHGC-0.36 

Alt  2a:  R-35  c.i.  roof  I  U-0.028 

Alt  2b:  R-40  c.i.  roof  I  U-0.025 

Alt  3b:  R-19  c.i.  exterior  walls  I  U-0.046 
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Block  25  I  Energy  Performance  Analysis 

enviENERGY  Studio  conducted  a  series  of  energy  analyses  for  Block  25  of  the  5  Middlesex  Ave 
project  based  on  the  preliminary  massing  and  programming  documents.  The  total  program  for 
block  25  consists  of  approximately  187,000  SF  of  gross  conditioned  area,  including  active  use,  and 
lobby  on  the  ground  floor  and  16  levels  of  residential  units,  a  total  of  160  units. 

In  this  analysis,  the  proposed  design  is  benchmarked  against  the  minimum  requirements  of 
ASHRAE  90.1-2010,  Appendix  G  -  as  a  baseline  for  LEED-NC  v4  -  and  ASHRAE  90.1-2013,  Appendix 
G  -  as  a  baseline  for  Massachusetts  Stretch  Energy  Code.  The  Proposed  Design  reflects  the  energy 
and  cost  performance  of  the  building  that  includes  all  energy  efficiency  measures.  A  series  of 
additional  envelope  systems  were  proposed  as  ‘Alternatives”  and  their  impacts  on  the  overall 
energy  performance  of  the  Proposed  Design  were  evaluated  and  presented  in  this  report. 

The  Baseline  model  utilizes  PTAC  system  in  residential  units  and  variable  volume  roof  top  units, 
with  CHW  and  HW  coils  serving  corridors  and  non-residential  spaces.  The  proposed  system  is 
Water  Source  Heat  Pump  with  an  ERU  serving  the  corridors. 

The  following  energy  models  were  generated: 

.  Stretch  Energy  Code  Baseline:  Following  the  Appendix  G  -  Performance  Rating  Method,  the 
envelope,  HVAC,  lighting,  and  service  water  heating  systems  are  modified  to  meet  the  minimum 
requirements  of  ASHRAE  90.1-2013.  This  model  is  used  as  the  baseline  for  MA  Energy  Code 

analysis. 

.  LEED  v4  Baseline:  Following  the  Appendix  G  -  Performance  Rating  Method,  the  envelope,  HVAC, 
lighting,  and  service  water  heating  systems  are  modified  to  meet  the  minimum  requirements  of 
ASHRAE  90.1-2010.  This  model  is  used  as  the  baseline  for  LEED  v4  analysis. 

.  Proposed  Options:  The  proposed  design  uses  the  envelope  systems  marked  as  BOD  in  the 
assumption  table.  Several  envelope  alternatives  were  evaluated  and  their  associated  energy 
use  and  cost  savings  are  presented  in  this  report. 

.  Basis  of  Design  (BOD)  Envelope: 

•  Window  assembly:  U-0.32  and  SHGC-0.39 

•  Exterior  Wall:  R-13  cavity  for  spandrel  panels  (U-0.24);  R-16  c.i.  for  framed  walls  (U- 
0.054) 

.  Roof:  R-30  continuous  insulation  entirely  above  deck;  U-0.032 


Conclusion 

The  energy  analysis  indicates  that  the  proposed  design  option,  along  with  all  proposed 
alternatives  meet  and  exceed  the  requirements  of  Massachusetts  Stretch  Energy  Code  and  LE 
vf  The  presented  energy  efficiency  measures  and  HVAC  system  type  are  those  that  are  most 
applicable  to  the  early  stages  of  design.  As  design  evolves,  the  project  team  will  reevaluate 

proposed  options  and  energy  efficiency  measures. 
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5  Middlesex  Avenue  -  BLOCK  25  |  Project  Information  and  Energy  Modeling  Inputs 


Block/  Building 

Program  Use 

Area 

c 

0 

ts  % 

m  ro 

Ground  Level 

Active  Use/  Lobby 

3,000/  7,500 

2  | 

160  units 

176,500 

Cl.  O 

^4— 

C 

25  |  Residential  (16  floors,  10  units/  floor) 

Residential 


IWindows 


U  . 

Q.  |Window-To-Wall  Ratio 
O 


iRoof 


Isiab-on-grade 


|Exterior  Walls  (steel-framed) 


lOccupancy 


■Interior  Lighting 


loffice  Plug  Load 


^  |Low-Flow  Hot  Water  Fixtures 

X 

O  IWater  Heater  type  &  Efficiency 


•System  Type 


ICooling  Type  &  Efficiency 


|Heating  Type  &  Efficiency 


|HW  Pump  Control 


|CoolingType  &  Efficiency 


|Heating  Type  &  Efficiency 


|CW  Design  Supply  Temperature 


(b 

"O  O  IVentilation 
on  < 


— T”  _ 

'  -  (Supply  Fan  Control 


LEED  Baseline 
ASHRAE  90.1-2010 

[Metal  fram!nf^(Storefront/  Curtainwall): 
lu-value  0.45;  SHGC-0.4 
[Metal  Framing  (all  others): 
lu-0.55  and  SHGC-0.40 


| Energy  Code  Baseline  ASHRAE| 
_ 90.1-2013 

| Metal  framing  (fixed): 

Ill-value  of  0.42;  SHGC-0.40 
[Metal  framing  (operable): 

Ill-value  of  0.50;  SHGC-0.40 


[Maximum  allowed  by  Code:  40% 


[insulation  entirely  above  deck; 

|r-20  c.i.;  U-0.048 


[insulation  entirely  above  deck; 

1  R-30  c.i.;  U-value  of  0.032 


|  Steel-framed: 

R-13  +  R-10  c.i.;  U-0.055 


[Number  of  people  per  unit  = 

Inumber  of  bedrooms  +  1 
1 400 


[0.90  W/SF  Lobby 

10.38  W/SF  Living  quarters 
I0.66  W/SF  Corridor 
|l.44  W/SF  Retail 


|  Number  of  people  per  unit  = 

Inumber  of  bedrooms  +  1 
[approximately  400 _ 

1 10%  reduction  in  LPD  is  required  by  MA 

[Energy  Code 
0.81  W/SF  Lobby 
1 0.38  W/SF  Living  quarters 
[0.594  W/SF  Corridor 
1.296  W/SF  Retail - - 


|As  Proposed 


|LEED  v4  Baseline 


|System  #1:  PTAC 


[Residential  -  System  #1:  PTAC 


|PTACs:  8.5  EER; 


[l0%  increase  in  efficiencies  required  by 

MA  Energy  Code 
IpTACs:  10.45  EER 


|Gas-fired  Boiler;  82%  efficiency 


|l80"  F;  OA  Temperature  Control 


1 50'  F 


|Primary  only;  variable  speed 


|Screw  Chiller  <150  ton:  0.790  kW/ton  FL 


1 10%  increase  in  efficiencies  required  by 

Ima  Energy  Code 

Iscrew  Chiller  <150  ton:  0.648  kW/ton  FL 


|Gas-fired  Boiler;  82%  efficiency 


1 10%  increase  in  efficiencies  required  by 

|MA  Energy  Code 
iGas-fired  Boiler;  82%  efficiency 


12'  F 


12' F 


|85"  F 


|Boston:  7.5'  F  approach  =  78.5  *  F  with 

1 10'  F  rise 


Icorridors  and  non-residential  spaces 


|CorridorS  and  non-residential  spaces 


lASHRAE  62.1-2010 


[Constant  Volume 


[Constant  Volume  on  PTACs 


Target  and  Proposed  EUI  (kBtu/Sq.Ft./Yr) 


EPA  Energy  Star  Target  Finder  (75  Score):  38.7  Site  EUI  |  101.2  Source  EUI 
2030  Challenge  (70%  Target,  30  Zero  Score):  17  Site  EUI 


Proposed  Design  EUI:  33  Site  EUI  |  88  Source  EUI 


Proposed  Design  & 

ECMs  (Energy  Conservation  Measures) 


|BOD?Overall  Window  Assembly  U-0.32;  SHGC-0.33 

Lit  #lb:  Overall  U-0.28;  SHGC-0.36 


48.5% 


BOD:  R-30;  U-0.032 
I  Alt  #2a:  R-35;  U-0.028 
t  «2b:  R-40:  U-0.025 


[Unheated:  R-20  for  24  inch 

I  Heated:  R-20  for  48  inch 


I  BOD:  R-13  cavity  for  spandrel  panels  (U-0.24);  R-16  c.i.  for  framed  walls  (U- 

10.054) 


|Number  of  people  per  unit  = 

Inumber  of  bedrooms  +  1 
iproximately  400 


0.81  W/SF  Lobby 
|o.38  W/SF  Living  quarters 
lo.594  W/SF  Corridor 
1.296  W/SF  Retail 


[Residential:  0.3  W/SF 

Retail:  0.225  W/SF 


|4  cars  -  15k  each 


At  least  30%  reduction  in  indoor  HW  use 

Gas  storage;  95%  EFF 

Water  Source  Heat  Pump 

Cooling  EER:  14;  Heating  COP:  5 

|Gas-fired  condensing  boilers;  95%  EFF 

1 150'  F;  OA  Temperature  Control 

|30F 

|primary/  Secondary;  variable  speed 

|Non-Residential  (Corridors)  -  Packaged  VAV 

IdX  Cooling;  14  EER 

[Gas  Furnace;  80%  EFF 

[Variable  speed  fans 

[Boston:  7.5*  F  approach  =  78.5  '  F  with  10’  F  rise 

Icorridors  and  non-residential  spaces 

lASHRAE  62.1-2010/  2013 

[Constant  Volume  on  HP 
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Block  25  I  Energy  Simulation  Results 


Energy  Modeling  Run  Options 

Interior 

Lighting 

Misc. 

Equipment 

Space 

Heating 

Space 

Cooling 

Heat 

Rejection 

Pumps 

&  Aux. 

Ventilation 

Fans 

Exterior 

Lighting 

Domestic 

HW 

kWh 

kWh 

kWh 

kWh 

kWh 

kWh 

kWh 

kWh 

kWh 

ASHRAE  2010 

53,821 

496,823 

0 

303,995 

515 

66,902 

360,519 

3,779 

5,852 

ASHRAE  2013 

48,462 

496,823 

0 

251,214 

300 

65,203 

355,174 

3,779 

5,849 

Proposed  Design 

48,462 

496,823 

182,172 

256,779 

1,732 

46,060 

294,870 

3,779 

5,849 

Proposed  Design+Alt  lb 

48,462 

496,823 

151,169 

288,303 

1,926 

46,759 

296,438 

3,779 

5,833 

Proposed  Design+Alt  2a 

48,462 

496,823 

181,954 

256,883 

1,731 

46,028 

294,873 

3,779 

5,849 

Proposed  Design+Alt  2b 

48,462 

496,823 

181,756 

256,884 

1,730 

45,987 

294,872 

3,779 

5,849 

Domestic 

Space 

HW 

Heating 

Therms 

Therms 

4,015 

35,884 

4,015 

30,567 

2,435 

12,266 

2,433 

9,148 

2,435 

12,237 

2,435 

12,216 

MA  Stretch  Energy  Code 

LEED  v4  Original  Path 

Total  Site 

Energy  Savings 

Total 

Energy  Cost  Savings 

Energy 

Compared  to  Baseline 

Energy  Cost 

Compared  to  Baseline 

MBTU 

Compared  to  2013 

5 

Compared  to  2010 

8,399 

$ 

226,591 

(a) 

7,644 

% 

$ 

211,881 

% 

6,030 

21.1% 

$ 

208,247 

8.1% 

5,728 

25.1% 

$ 

205,610 

9.3% 

6,027 

21.2% 

$ 

208,197 

8.1% 

6,024 

21.2% 

$ 

208,142 

8.1% 

LEED  v4  Alternative  Energy  Performance  Metric  Path  (EApc95) 

Energy  Use  Intensity 

Energy  Modeling  Run  Options 

Total  Source 
Energy 

Source  Energy 

Savings 

Direct 

Emission 

Indirect 

Emission 

Total 

Emission 

Total  C02 

Emission  Savings 

Alternative  Metric 
Savings 

Site 

Source 

MBTU 

Compared  to  2010 

Gas  (kg) 

Elec  (kg) 

kg  of  C02 

Compared  to  2010 

Compared  to  2010 

kBTU/SF/YR 

ASHRAE  2010 

18,038 

(b) 

211,904 

338,138 

550,041 

(c) 

Average  of  highest  a,b,c 

45 

96 

ASHRAE  2013 

16,779 

% 

183,665 

321,023 

- 

% 

41 

90 

% 

Proposed  Design 

15,867 

12.0% 

78,077 

349,735 

427,812 

22.2% 

22.2% 

32 

85 

Proposed  Design+Alt  lb 

15,571 

13.7% 

61,507 

350,511 

412,018 

25.1% 

19.4% 

31 

83 

Proposed  Design+Alt  2a 

15,862 

12.1% 

77,918 

349,697 

427,615 

22.3% 

17.2% 

32 

85 

Proposed  Design+Alt  2b 

15,857 

12.1% 

77,806 

349,635 

427,441 

22.3% 

17.2% 

32 

85 

As  shown  in  the  above  tables,  the  highest  percentage  of  energy  savings,  approximately  50%,  is  associated  with  the  Space 
Heating  energy  which  is  the  result  of  high-performance  window  systems  and  high-efficiency  water  source  heat  pump  units; 
however,  since  the  fuel  source  in  the  Baseline  models  is  100%  natural  gas  -  as  required  by  ASHRAR  90.1  Appendix  G  -  while 
the  proposed  design  utilizes  a  combination  of  electricity  and  natural  gas,  the  energy  cost  savings  associated  with  the  proposed 
design  is  significantly  less  than  the  ASHRAE  90.1  Baseline  cases  and  that  is  solely  due  to  the  higher  cost  of  electricity  in  Mas¬ 
sachusetts  -  approximately  6  times  higher  than  natural  gas.  This  cost  difference  has  increased  by  50%  over  the  past  few  years 
due  to  a  significant  drop  in  the  price  of  natural  gas  and  a  significant  increase  in  the  price  of  electricity. 

The  Alternative  Compliance  Path,  which  was  introduced  as  a  Pilot  credit  (EApc95)  under  LEED  v4  rating  system,  let  the  high-per¬ 
formance  buildings  utilize  performance  metrics  other  than  the  energy  cost  to  comply  with  LEED  v4  minimum  and  optimize 
energy  performance  criteria.  This  approach  is  beneficial  to  those  projects  that  are  in  States  with  higher  utility  rates  such  as 
Massachusetts.  Per  ACP  requirements,  four  (4)  metrics  should  be  calculated  for  the  Baseline  and  Proposed  cases:  Energy  Cost, 
Energy  Source,  Greenhouse  Gas  Emissions,  and  (if  available)  Time  Dependent  Valuation  (TDV)  -  TDVs  are  only  available  in  Cal¬ 
ifornia.  The  percent  savings  will  be  the  average  of  the  two  highest-performing  metrics  using  equal  weighting,  and  LEED  points 
are  awarded  according  to  Table  1  under  EA  credit  Optimize  Energy  Performance.  Following  the  ACP  approach,  the  estimated 
LEED  v4  savings  are  much  higher  than  the  estimated  energy  cost  savings;  therefore,  the  Alternative  Metric  Savings  will  be  used 

for  this  project. 


Energy  Modeling  Runs: 

•  Baseline:  ASHRAE  90.1-2013,  Appendix  G  and  ASHRAE  90.1-2010,  Appendix  G 

•  BOD  Glass:  U-0.32  and  SHGC-0.39 

•  Glass  Ratio:  45%  overall  window  wall  ratio,  combination  of  two  wall  systems 

•  Interior  Lighting:  30%  reduction  in  garage 

•  DHW:  95%  gas-fired  water  heaters 

•  Boilers:  gas-fired  condensing  boilers,  95%  efficient 

•  Proposed  Design:  WSHP  +  BOD  Envelope  +  all  proposed  ECMs 

•  Proposed  Design  +  Alt  1b:  Window  assembly  with  U-value  of  0.28  and  SHGC-0.36 

•  Proposed  Design  +  Alt  2a:  R-35  roof  insulation 

•  Proposed  Design  +  Alt  2b:  R-40  roof  insulation 
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Block  25  I  Energy  Simulation  Results 
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8,000 

7,000 

6,000 

So 
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w 

01 

Wb 

uj 

h- 

o 

4,000 

■ 

00 

5 

3,000 

2,000 

1,000 

0 

l  Domestic  HW 
Pumps  &  Aux. 
l  Heat  Rejection 
Misc.  Equipment 
Ventilation  Fans 
Interior  Lighting 
Space  Heating 
Space  Cooling 

Energy  Use  Savings  (Compared  to  2013) 
Energy  Cost  Savings  (Compared  to  2010) 

Space  Cooling  ■■■ 


0.00% 


ASHRAE^OIO  Base 
421 
228 
2 

1,696 

1,230 

184 

3,588 

1,038 

0.00% 

Space  Heating  ■■ 


Energy  Use  Savings 
Compared  to  ASHRAE90.1-2013 


Annual  Site  Energy  Consumption  & 


12.38% 
i 


8.97% 


’ 

• 1  •»  ' 

8.94% 

9.63% 

4 

_  ^  ^  ^ 

8.15% 

6.08% 

»  ^ 

Savings  per  End-use  &  EEM  (MBTU) 


Energy  Cost  Savings 
Compared  to  ASHRAE90.1-2010 


* . 


18.67% 


12.23% 


Interior  Lighting 


Ventilation  Fans 


WWR  48.5% 

DHW 

Condensing  Boilers 

421 

263 

263 

210 

210 

268 

1 

1 

1 

1,696 

1,696 

1,696 
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1,188 

165 

165 

165 

2,622 

2,622 
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863 

863 
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8.15% 

18.67% 

8.94% 

9.63% 

12.23% 
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■■  Heat  Rejection  ■ 
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Proposed  Design 


21.11% 


25.06% 


^21.16% 
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21.19% 
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Proposed  Design 

Proposed  Design+Alt  lb 

Proposed  Design+Alt  2a 

Proposed  Design+Alt  2b 

263 

263 

263 

263 

157 

160 

157 

157 

6 

7 

6 

6 

1,696 

1,696 

1,696 

1,696 

1,006 

1,012 

1,006 

1,006 

165 

165 

165 

165 

1,848 

1,431 

1,845 

1,842 

876 

984 

877 

877 

21.11% 

25.06% 

21.16% 

21.19% 

8.10% 

9.26% 

8.12% 

8.14% 

Domestic  HW  —  Energy  Use  Savings  (Compared  to  2013) 


>  •  • 


Energy  Cost  Savings  (Compared  to  2010) 


Alt  1b:  2-pane  glass  I  U-0.28,  SHGC-0.36 

Alt  2a:  R-35  c.i.  roof  I  U-0.028 

Alt  2b:  R-40  c.i.  roof  I  U-0.025 
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Block  26  I  Energy  Performance  Analysis 

enviENERGY  Studio  conducted  a  series  of  energy  analyses  for  Block  26  of  the  5  Middlesex  Ave 
project  based  on  the  preliminary  massing  and  programming  documents.  The  total  program  for 
block  26  consists  of  approximately  140,400  SF  of  gross  conditioned  area,  including  commercial 
spaces  on  the  ground  floor  and  9  levels  of  office/  commercial  and  R&D  (55%/45%). 

In  this  analysis,  the  proposed  design  is  benchmarked  against  the  minimum  requirements  of 
ASHRAE  90.1-2010,  Appendix  G  -  as  a  baseline  for  LEED-CS  v4  -  and  ASHRAE  90.1-2013,  Appendix 
G  -  as  a  baseline  for  Massachusetts  Stretch  Energy  Code.  The  Proposed  Design  reflects  the  energy 
and  cost  performance  of  the  building  that  includes  all  energy  efficiency  measures.  A  series  of 
additional  envelope  systems  were  proposed  as  ‘Alternatives”  and  their  impacts  on  the  overall 
energy  performance  of  the  Proposed  Design  were  evaluated  and  presented  in  this  report. 

The  following  design  options  and  alternatives  were  evaluated  for  Block  26: 

•  Proposed  Option  A:  The  proposed  air-side  HVAC  system  is  assumed  to  be  variable  air  volume 
roof  top  units  with  FPT  boxes  with  reheat  in  the  perimeter  zones  and  standard  VAV  boxes  in  the 
core  zones. 

•  Proposed  Options  C:  The  proposed  air-side  HVAC  system  is  assumed  to  be  4-pipe  Fan  Coil 
Units  in  office  spaces  with  outside  air  being  provided  via  a  Dedicated  Outside  Air  System  (DOAS) 
equipped  with  heat  recovery  wheel. 

•  Proposed  Options  D:  The  proposed  air-side  HVAC  system  is  assumed  to  be  Active  Chilled 
Beam  in  office  spaces  with  outside  air  being  provided  via  a  Dedicated  Outside  Air  System 
(DOAS)  equipped  with  heat  recovery  wheel. 

•  Basis  of  Design  (BOD)  Envelope: 

•  Window  assembly:  U-0.32  and  SHGC-0.39  (including  frame) 

•  Exterior  Wall:  R-13  cavity  insulation  behind  Spandrel  panel  and  R-16  continuous  insulation 
for  insulated  framed  wall  system. 

•  Roof:  R-30  continuous  insulation  entirely  above  deck. 

Conclusion 

The  energy  analysis  indicates  that  all  proposed  design  options  meet  and  exceed  the  requirements 
of  Massachusetts  Stretch  Energy  Code  and  LEED  v4.  As  indicated  earlier,  the  presented  energy 
efficiency  measures  and  HVAC  system  types  are  those  that  are  most  applicable  to  the  early  stages 
of  design.  As  design  evolves,  the  project  team  will  reevaluate  the  proposed  options  and  energy 

efficiency  measures. 
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Block/  Building 

Program  Use 

Area 

c 

~  .2 

Ground  Level 

Commercial 

14,000  SF 

&  ™ 

o  E 
c.  <- 

Above  Ground  Levels 

^  £ 
c 

Office/Commercial  and  R&D  (55%/45%) 

9  levels  (14,000  SF  each) 

126,000  SF 

Office  and  Lab 

LEED  Baseline 

ASHRAE  90.1-2010 

Energy  Code  Baseline  ASHRAE 

90.1-2013 

Proposed  Design  & 

ECMs  (Energy  Conservation  Measures) 

Windows 

Metal  framing  (Storefront/  Curtainwall): 
U-value  0.45;  SHGC-0.4 

Metal  framing  (fixed): 

U-value  of  0.42;  SHGC-0.40 

BOD:  Overall  Window  Assembly  U-0.40;  SHGC-0.40 

Alt  #la:  Overall  Window  Assembly  U-0.30;  SHGC-0.39 

Alt  #lb:  Overall  Window  Assembly  U-0.25;  SHGC-0.36 

a; 

Cl 

O 

<D 

> 

Window-To-Wall  Ratio 

Maximum  allowed  by  Code:  40% 

Maximum  allowed  by  Code:  40% 
for  offices  larger  than  50,000  SF 

52% 

Roof 

Insulation  entirely  above  deck; 

R-20  c.i.;  U -0.048 

Insulation  entirely  above  deck; 

R-30  c.i.;  U-value  of  0.032 

BOD:  R-30;  U-0.032 

Alt  #2a:  R-35;  U-0.028 

Alt  #2b:  R-40;  U-0.025 

LU 

Slab-on-grade 

No  Insulation  for  Unheated  slabs 

Unheated:  R-15  for  24  inch 

Heated:  R-20  for  48  inch 

Unheated:  R-15  for  24  inch 

Heated:  R-20  for  48  inch 

Exterior  Walls  (steel-framed) 

Type  A:  Curtainwall 

Type  B/C:  Curtainwall+Punch 

Steel-framed: 

R-13  +  R-7.5  c.i.;  U-0.064 

Steel-framed: 

R-13  +  R-10  c.i.;  U -0.055 

Spandrel:  R-13  cavity;  U-0.124 

BOD:  R-13  cavity  for  all  walls  (U-0.124) 

Alt  #3a:  R-8  c.i.;  U-0.092  (all  walls) 

Alt#3b:  ASHRAE  2013  Baseline  (U-0.055) 

to 

"O 

Occupancy 

Office/  Commercial:  250  SF/  Person 

Lab:  400  SF/  Person 

Office/  Commercial:  250  SF/  Person 

Lab:  400  SF/  Person 

Office/  Commercial:  250  SF/  Person 

Lab:  400  SF/  Person 

-  — 1 

03 

O 

-J 

k. 

o 

0) 

Interior  Lighting 

0.90  W/SF  Office 

1.81  W/SF  Laboratory 

0.9  W/SF  Lobby 

1.40  W/SF  Retail 

0.82  W/SF  Office 

1.81  W/SF  Laboratory 

0.9  W/SF  Lobby 

1.26  W/SF  Retail 

0.73  W/SF  Office  (10%  reduction) 

1.81  W/SF  Laboratory 

0.9  W/SF  Lobby 

1.26  W/SF  Retail 

c 

Plug  Load 

Office/  Commercial:  0.75  W/SF 

R&D:  4  W/SF  (Including  Fume  Hoods) 

Office/  Commercial:  0.75  W/SF 

R&D:  4  W/SF  (Including  Fume  Hoods) 

Office/  Commercial:  0.75  W/SF 

R&D:  4  W/SF  (Including  Fume  Hoods) 

Elevator  Load 

3  cars  -  each  at  15  kW 

3  cars  -  each  at  15  kW 

3  cars  -  each  at  15  kW 

<: 

X 

Low-Flow  Hot  Water  Fixtures 

LEED  v4  Baseline 

5.2  GPM 

LEED  v4  Baseline 

5.2  GPM 

0.35  GPM  Lavatory  and  1.5  GPM  Shower 

36%  reduction  in  HW  usage:  3.3  GPM  .  ...  ( 

a 

Water  Heater  type  &  Efficiency 

Same  energy  source  as  design 

Electric  resistance 

Electric  Heaters 

System  Type 

System  #7:  VAV  with  reheat;  Chilled  water; 

Hot  water 

System  #7:  VAV  with  reheat;  Chilled 

water;  Hot  water 

Option  A:  Variable  Volume  AHUs,  CHW  and  HW  Coils;  VAV  +  FPT  with  reheat 
Option  C:  4-pipe  FCU  +  DOAS  with  energy  recovery  wheel 

Option  D:  Active  Chilled  Beam  +  DOAS  with  energy  recovery  wheel 

E 

a> 

U) 

l/> 

u 

Cooling  Type  &  Efficiency 

Water-cooled  screw; 

£150  and  <300  tons:  0.68  FL,  0.58  IPLV 

Water-cooled  Screw; 

£150  and  <300  tons:  0.660  FL,  0.540  IPLV 

Water-cooled  Centrifugal  chiller  with  VFD  (0.503  kW/ton  FL)  a 

* 

< 

> 

Heating  Type  &  Efficiency 

Gas-fired  Boiler;  82%  efficiency 

Gas-fired  Boiler;  82%  efficiency 

Gas-fired  condensing  boilers;  95%  EFF 

X 

HW  Supply  Temperature  &  Control 

180'  F;  OA  Temperature  Control 

180'  F;  OA  Temperature  Control 

150‘  F;  OA  Temperature  Control 

Hot  Water  AT 

50'  F 

50'  F 

30' F 

E 

HW  Pump  Control 

Primary  only;  variable  speed 

Primary  only;  variable  speed 

Primary/  Secondary;  variable  speed 

*iZ 

CHW  Supply  Temperature  &  Control 

44'  F;  OA  Temperature  Control 

44'  F;  OA  Temperature  Control 

42'  F;  OA  Temperature  Control 

Chilled  Water  AT 

12' F 

12*  F 

14' F 

CHW  Pump  Control 

variable  speed  on  secondary  pump 

variable  speed  on  secondary  pump 

Variable  Speed 

Cooling  Tower  Fan  Control 

Two-speed  fans 

Variable  speed  fans 

Variable  speed  fans 

CW  Design  Supply  Temperature 

81'  F  with  10'  F  rise 

Boston:  7.5'  F  approach  =  78.5  *  F  with 

10"  F  rise 

Boston:  7.5'  F  approach  =  78.5  *  F  with  10'  F  rise 

>- 

System  Type 

System  #3;  Packaged  Single  Zone 

System  #3;  Packaged  Single  Zone 

Similar  to  Baseline 

1  E 

Cooling  Type  &  Efficiency 

DX  Cooling;  13  SEER  &  11  EER 

DX  Cooling;  14  SEER  &  12.2  EER 

U  m 

C 

Heating  Type  &  Efficiency 

Gas-Furnace;  80% 

Gas-Furnace;  80% 

O  £ 
u  C 

Supply  Fan  Control 

Constant  Volume 

Constant  Volume 

(U  WT 
LO 

Areas  Served 

Retail 

Retail 

u 

< 

> 

X 

<D 

Ventilation 

As  proposed  design;  meets  ASHRAE  62.1- 

2010  requirements 

As  proposed  design;  meets  ASHRAE  62.1- 

2013 

Exhaust  Air  ERU  for  systems  with  10- 
20%  OA  and  more  than  26,000  CFM 

20  CFM  per  person  in  office  (exceeds  the  ASHRAE  62.1-2013  requirements) 

-a 

In 

i 

'< 

Supply  Fan  Control  and  Sizing 

Primary  System:  Variable  Volume 

Supply-air-to-roorn-airtemp  of  17F  in  lab  and 
20F  in  office 

Primary  System:  Variable  Volume 

Supply-air-to-room-air  temp  of  17F  in  lab 
and  20F  in  office 

Variable  Volume; 

Cycling  fans  on  FCUs 
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Block  26  I  Energy  Simulation  Results 


Energy  Modeling  Run  Options 

Interior 

Lighting 

Misc. 

Equipment 

Space 

Heating 

Space 

Cooling 

Heat 

Rejection 

Pumps 

&  Aux. 

Ventilation 

Fans 

Exterior 

Lighting 

Domestic 

HW 

kWh 

kWh 

kWh 

kWh 

kWh 

kWh 

kWh 

kWh 

kWh 

ASHRAE  2010 

577,863 

1,376,506 

0 

198,355 

3,405 

127,899 

322,174 

4,465 

182,846 

ASHRAE  2013 

498,758 

1,376,506 

0 

175,797 

2,133 

205,045 

315,464 

4,465 

182,848 

Proposed  Option  A 

Variable  Air  Volume  AHUs 

Zones:  VAV  boxes  + 

FPT  Boxes  with  Reheat 

Proposed  Design  A 

530,611 

1,376,506 

1,029 

186,576 

2,017 

161,314 

273,856 

4,465 

116,927 

Proposed  Design  A  +  Alt  lb 

530,611 

1,376,506 

906 

180,417 

1,961 

154,047 

265,476 

4,465 

116,927 

Proposed  Design  A  +  Alt  2a 

530,611 

1,376,506 

1,027 

186,548 

2,017 

161,284 

273,650 

4,465 

116,927 

Proposed  Design  A  +  Alt  2b 

530,611 

1,376,506 

1,026 

186,528 

2,017 

161,267 

273,472 

4,465 

116,927 

Proposed  Option  C 

Lab:  VAV  AHUs 

Office/  Commercial:  Fan  Coil 

Units  +  DOAS 

Proposed  Design  C 

530,613 

1,376,506 

870 

172,854 

1,695 

108,970 

275,648 

4,465 

116,927 

Proposed  Design  C  +  Alt  lb 

530,613 

1,376,506 

809 

168,186 

1,656 

105,701 

265,223 

4,465 

116,927 

Proposed  Design  C  +  Alt  2a 

530,613 

1,376,506 

868 

172,870 

1,695 

108,964 

275,450 

4,465 

116,927 

Proposed  Design  C  +  Alt  2b 

530,613 

1,376,506 

866 

172,886 

1,695 

108,959 

275,271 

4,465 

116,927 

Proposed  Option  D 

Lab:  VAV  AHUs 

Office/  Commercial:  Active 
Chilled  Beam  +  DOAS 

Proposed  Design  D 

530,613 

1,376,506 

1,115 

159,596 

1,570 

102,831 

183,014 

4,465 

116,927 

Proposed  Design  D  +  Alt  lb 

530,613 

1,376,506 

1,045 

155,062 

1,535 

99,771 

176,330 

4,465 

116,927 

Proposed  Design  D  +  Alt  2a 

530,613 

1,376,506 

1,112 

159,590 

1,570 

102,821 

182,810 

4,465 

116,927 

Proposed  Design  D  +  Alt  2b 

530,613 

1,376,506 

1,110 

159,584 

1,570 

102,812 

182,627 

4,465 

116,927 

MA  Stretch  Energy  Code 

LEED  v4  Original  Path 

Space 

Total  Site 

Energy  Savings 

Total 

Energy  Cost  Savings 

Heating 

Energy 

Compared  to  Baseline 

Energy  Cost 

Compared  to  Baseline 

Therms 

MBTU 

Compared  to  2013 

$ 

Compared  to  2010 

54,870 

15,021 

$ 

486,932 

(a) 

47,731 

14,196 

% 

$ 

474,877 

% 

17,408 

10,797 

23.9% 

$ 

428,374 

12.0% 

14,780 

10,459 

26.3% 

$ 

422,383 

13.3% 

17,364 

10,791 

24.0% 

$ 

428,290 

12.0% 

17,328 

10,787 

24.0% 

$ 

428,220 

12.1% 

11,682 

10,003 

29.5% 

$ 

412,708 

15.2% 

10,791 

9,851 

30.6% 

$ 

408,971 

16.0% 

11,646 

9,999 

29.6% 

$ 

412,644 

15.3% 

11,617 

9,995 

29.6% 

$ 

412,589 

15.3% 

14,800 

9,933 

30.0% 

$ 

397,884 

18.3% 

13,755 

9,779 

31.1% 

$ 

394,627 

19.0% 

14,751 

9,927 

30.1% 

$ 

397,801 

18.3% 

14,723 

9,924 

30.1% 

$ 

397,742 

18.3% 

LEED  v4  Alternative  Energy  Performance  Metric  Path  (EApc95) 

Energy  Use  Intensity 

Energy  Modeling  Run  Options 

Total  Source 

Energy 

Source  Energy 

Savings 

Direct 

Emission 

Indirect 

Emission 

Total 

Emission 

Total  C02 

Emission  Savings 

Alternative  Metric 
Savings 

Site 

Source 

MBTU 

Compared  to  2010 

Gas  (kg) 

Elec  (kg) 

kg  of  C02 

Compared  to  2010 

Compared  to  2010 

kBTU/SF/Yr 

ASHRAE  2010 

35,699 

(b) 

291,415 

730,992 

1,022,406 

(c) 

Average  (two  highest  of 

a,b,c) 

107 

255 

ASHRAE  2013 

34,601 

% 

- 

- 

- 

% 

101 

247 

% 

Proposed  Option  A 

Variable  Air  Volume  AHUs 

Zones:  VAV  boxes  + 

FPT  Boxes  with  Reheat 

Proposed  Design  A 

30,263 

15.2% 

92,454 

694,302 

786,756 

23.0% 

19.1% 

77 

216 

Proposed  Design  A  +  Alt  lb 

29,751 

16.7% 

78,497 

688,549 

767,045 

25.0% 

20.8% 

75 

213 

Proposed  Design  A  +  Alt  2a 

30,255 

15.2% 

92,220 

694,232 

786,452 

23.1% 

19.2% 

77 

216 

Proposed  Design  A  +  Alt  2b 

30,249 

15.3% 

92,029 

694,176 

786,205 

23.1% 

19.2% 

77 

216 

Proposed  Option  C 

Lab:  VAV  AHUs 

Office/  Commercial:  Fan  Coil 
Units  +  DOAS 

Proposed  Design  C 

28,968 

18.9% 

62,043 

677,358 

739,401 

27.7% 

23.3% 

71 

207 

Proposed  Design  C  +  Alt  lb 

28,676 

19.7% 

57,311 

672,527 

729,838 

28.6% 

24.1% 

70 

205 

Proposed  Design  C  +  Alt  2a 

28,962 

18.9% 

61,852 

677,308 

739,160 

27.7% 

23.3% 

71 

207 

Proposed  Design  C  +  Alt  2b 

28,957 

18.9% 

61,698 

677,263 

738,961 

27.7% 

23.3% 

71 

207 

Proposed  Option  D 

Lab:  VAV  AHUs 

Office/  Commercial:  Active 
Chilled  Beam  +  DOAS 

Proposed  Design  D 

28,096 

21.3% 

78,603 

648,073 

726,676 

28.9% 

25.1% 

71 

201 

Proposed  Design  D  +  Alt  lb 

27,832 

22.0% 

73,053 

644,310 

717,362 

29.8% 

25.9% 

70 

199 

Proposed  Design  D  +  Alt  2a 

28,088 

21.3% 

78,343 

648,015 

726,357 

29.0% 

25.1% 

71 

201 

Proposed  Design  D  +  Alt  2b 

28,083 

21.3% 

78,194 

647,963 

726,156 

29.0% 

25.2% 

71 

201 

Energy  Modeling  Runs: 

•  Baseline:  ASHRAE  90.1-2013,  Appendix  G  and  ASHRAE  90.1-2010,  Appendix  G 

•  BOD  Glass:  U-0.32  and  SHGC-0.39 

•  Glass  Ratio:  52%  overall  window  wall  ratio,  combination  of  three  wall  systems 

.  Exterior  wall:  R-13  cavity  for  spandrel  panels  (U-0.124)  and  R-16  continuous  insulation  for  steel¬ 
framed  walls  (U-0.054) 

•  Interior  Lighting:  10%  reduction  in  office  and  30%  reduction  in  garage 

•  Boilers:  gas-fired  condensing  boilers,  95%  efficient 

•  Chillers:  High-efficiency  centrifugal  chillers  with  VSA 

•  Pumps:  variable  speed  controls 


enviENERGt  AHA 


Proposed  Design  A:  VAV  AHUs  with  standard  VAV  boxes  in  core  zones  and  FPT+  reheat  boxes  in  perimeter  +  all 
proposed  ECMs 

Proposed  Design  C:  Fan  Coil  Units  in  Office  +  VAV  AHUs  for  lab  +  all  proposed  ECMs 

Proposed  Design  D:  ACB  in  Office  +  VAV  AHUs  for  lab  +  all  proposed  ECMs 

Proposed  Design  A/C/D  +  Alt  1b:  proposed  option  A  +  Alt#1b  windows  (U-0.28  and  SHGC-0.36) 

Proposed  Design  A/C/D  +  Alt  2a:  proposed  option  A  +  Alt#2a  roof  (R-35  continuous  insulation) 

Proposed  Design  A/C/D  +  Alt  2b:  proposed  option  A  +  Alt#2b  roof  (R-40  continuous  insulation) 
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Block  26  I  Energy  Simulation  Results 


Energy  Use  Savings 
Compared  to  ASHRAE90.1-2013 


Energy  Cost  Savings 
Compared  to  ASHRAE90.1-2010 


18,000 


16,000 


14,000 


12,000 


bo 


<D 

c 

LU 


CO 

5 


10,000 

8,000 

v 

6,000 


4,000 


2,000 


1.0% 


0.00% 


0.2% 

r  > 


-#88% 


Annual  Site  Energy  Consumption  &  Savings  per  End-Use  &  EEM  (MBTU) 


Required  for  Tradeoff 
(RFT)  Measures 


-4- 


0.3% 


¥ 

-8.56% 


.  '-1.19% 


ASHRAE  2010 
Base 


ASHRAE 2013 
Base 


WWR  54%  Wall  Insulation 


Domestic  HW 
Pumps  &  Aux. 

Heat  Rejection 
Misc.  Equipment 
Ventilation  Fans 
Interior  Lighting 
I  Space  Heating 
l  Space  Cooling 

Energy  Use  Savings  (Compared  to  2013) 
Energy  Cost  Savings  (Compared  to  2010) 


624 

437 

12 

4,698 

1,100 

1,972 

5,487 

677 


624 

700 

7 

4,698 

1,077 

1,702 

4,773 

600 

0.00% 


0.0% 


624 

646 

8 

4,698 

1,119 

1,702 

5,715 

645 

-6.88% 

0.2% 


624 

646 

8 

4,698 

1,130 

1,702 

5,942 

646 

-8.56% 

-0.3% 


!-7% 


3.8% 

>-m> wt/ 

-0.61% 


5.2% 


I 


BOD  Glass  High-EFF  DHW 


Boilers 


624 

649 

8 

4,698 

1,098 

1,702 

5,060 

653 

-2.19% 

1.7% 


399 

649 

8 

4,698 

1,098 

1,702 

5,060 

653 

-0.61% 

3.8% 


399 

679 

8 

4,698 

1,098 

1,702 

4,193 

653 

5.28% 

5.2% 


^L14% 

/ 


/ 

8.8V 


Pumps 


Lab  ERU 


399 

309 

8 

4,698 

1,098 

1,702 

4,231 

629 

7.80% 

8.8% 


399 

516 

7 

4,698 

1,106 

I, 702 
2,109 

642 

21.14% 

II. 0% 


I  Space  Cooling 


i  Space  Heating 


Interior  Lighting 


Ventilation  Fans 


Misc.  Equipment 


54%  window  to  wall  ratio 

Spandrel  w/  R-13  cavity  +  Framed  w/  R-16  ci 

2-pane  glass  I  U-0.32,  SHGC-0.39 

Reduced  Interior  Hot  Water  Use 

High-efficiency  Boilers 


Variable  Speed  Pumps 

Exhaust  ERU  for  Lab 


Proposed  Design 


Proposed  Option  C 


23.9% 


12.0% 


Proposed 
Design  A 


399 

551 

7 

4,698 

935 

1,811 

1,744 

637 

23.9% 

12.0% 


Heat  Rejection 


29.5%  30#6%  29.6%  29.6% 


26.3% 


24.0%  24.0% 


13.3% 


12.0% 


12.1% 


■M 


'91 — 


■  ■■ 


- 

,i-k 


Proposed 
Design  A  +  Alt 
lb 


Proposed 
Design  A  +  Alt 
2a 


399 

526 

7 

4,698 

906 

1,811 

1,481 

616 

26.3% 

13.3% 


399 

550 

7 

4,698 

934 

1,811 

1,740 

637 

24.0% 

12.0% 


Proposed 
Design  A  +  Alt 
2b 

399 

550 

7 

4,698 

933 

1,811 

1,736 

637 

24.0% 

12.1% 


15.2%  160%  15.3%  15.3% 


Proposed 
Design  C 


Proposed 
Design  C  +  Alt 
lb 


Proposed 
Design  C  +  Alt 
2a 


Proposed 
Design  C  +  Alt 
2b 


399 

372 

6 

4,698 

941 

1,811 

1,171 

590 

29.5% 

15.2% 


399 

361 

6 

4,698 

905 

1,811 

1,082 

574 

30.6% 

16.0% 


399 

372 

6 

4,698 

940 

1,811 

1,168 

590 

29.6% 

15.3% 


399 

372 

6 

4,698 

939 

1,811 

1,165 

590 

29.6% 

15.3% 


Pumps  &  Aux. 


Domestic  HW 


Energy  Use  Savings  (Compared  to  2013) 


Proposed  Option  D 


— ®  ~ _ ^ 

30.0% 

31.1% 

30.1%  30.1% 

18.3% 

A-« 

19.0%  lg3%  lg3% 

- A - A 

Proposed 
Design  D 


Proposed 
Design  D  +  Alt 
lb 


399 

351 

5 

4,698 

625 

1,811 

1,484 

545 

30.0% 

18.3% 


399 

341 

5 

4,698 

602 

1,811 

1,379 

529 

31.1% 

19.0% 


Proposed 
Design  D  +  Alt 
2b 


399 

351 

$ 

4,698 

623 

1,811 

1,476 

545 

30.1% 

18.3% 


-A-  Energy  Cost  Savings  (Compared  to  2010) 


Alt  2b:  R-40  c.i.  roof  I  U-0.025 
Alt  2a:  R-35  c.i.  roof  I  U-0.028 
Alt  1b:  2-pane  glass  I  U-0.28,  SHGC-0.36 


35.0% 

30.0% 

25.0% 

20.0%  • 

15.0% 

10.0% 

5.0% 

0.0% 

-5.0% 

-10.0% 

-15.0% 
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Water  Conservation 


* 
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All  proposed  blocks  will  utilize  low-flow  and  low-flush  plumbing  fixtures  which  will  result  in  at  least  30%  reduction  in  indoor  water  use  consumption  as  compared  to  the  LEED  v4  Baseline  case 
fixtures  are  proposed: 


Commercial 

Baseline: 

1.6  GPF  Toilet 
1  GPF  Urinal 

0.5  GPM  Lavatory  Faucet 

2.2  GPM  Kitchenette 

2.5  GPM  Showerhead 


Proposed: 

1.28  GPF  Toilet 
0.125  GPF  Urinal 
0.35  GPM  Lavatory  Faucet 

1.5  GPM  Kitchenette 

1.5  GPM  Showerhead 


Residential 

Baseline: 

1.6  GPF  Toilet 

2.2  GPM  Lavatory  Faucet 

2.2  GPM  Kitchen  Faucet 

2.5  GPM  Showerhead 


Block  21A 


Block  21B 


Block  23 


Baseline  Annual 
Consumption 
(kGal/  Year) 


Design  Annual 
Consumption 
(kGal/  Year) 


Percent  Water 
Use  Reduction 


2,409.7 


1,547.6 


2,135.8 


12,215.8 


1,371.4 


8,152.8 


Proposed: 

1.28  GPF  Toilet 

1.5  GPM  Lavatory  Faucet 

1.5  GPM  Kitchen  Faucet 

1.5  GPM  Showerhead 


Block  25 

6,983.1 


4,660.9 


:enviENERGt 


The  following  plumbing 


Block  26 

469.1 

301.3 


AHA 
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Water 


0  Waste  Reduction  I  OFFICE/  COMMERCIAL 


Potential  Greenhouse  Gas  emissions 


reduction  associated  with  operational  and  construction  and  demolition 


waste  reduction 


Large  Office 

Block  21  &  26 

Annual  Waste  Generation 

Baseline  Scenario 

Alternative  Scenario 

Weight 

» 

Diverted 

Disposed 

Diverted 

Disposed 

% 

Pounds 

Short  Ton 

% 

Pounds 

Short  Ton 

Pounds 

Short  Ton 

% 

Pounds 

Short  Ton 

Pounds 

Short  Ton 

Aluminum  Cans 

0.3% 

4,464 

2.2 

0.0% 

0 

0.0 

4,464 

2.2 

100.0% 

4,464 

2.2 

0 

0.0 

Tin /  Steel  Cans 

0.3% 

4,464 

2.2 

0.1% 

4 

0.0 

4,460 

2.2 

100.0% 

4,464 

2.2 

0 

0.0 

Glass 

1.6% 

23,810 

11.9 

0.0% 

0 

0.0 

23,810 

11.9 

100.0% 

23,810 

11.9 

0 

0.0 

HOPE  &  PET 

1.3% 

19,345 

9.7 

0.0% 

0 

0.0 

19,345 

9.7 

100.0% 

19,345 

9.7 

0 

0.0 

Corrugated  Cardboard 

5.0% 

74,406 

37.2 

39.2% 

29,167 

14.6 

45,239 

22.6 

100.0% 

74,406 

37.2 

0 

0.0 

Newspaper 

3.5% 

52,084 

26.0 

0.0% 

0 

0.0 

52,084 

26.0 

100.0% 

52,084 

26.0 

0 

0.0 

Office  Paper 

27.0% 

401,790 

200.9 

59.8% 

240,270 

120.1 

161,520 

80.8 

100.0% 

401,790 

200.9 

0 

0.0 

Phonebooks 

0.2% 

2,976 

1.5 

0.0% 

0 

0.0 

2,976 

1.5 

100.0% 

2,976 

1.5 

0 

0.0 

Magazines 

2.3% 

34,227 

17.1 

0.0% 

0 

0.0 

34,227 

17.1 

100.0% 

34,227 

17.1 

0 

0.0 

Lumber 

4.0% 

59,524 

29.8 

1.0% 

595 

0.3 

58,929 

29.5 

75.0% 

44,643 

22.3 

14,881 

7.4 

Concrete  &  Drywall 

4.0% 

59,524 

29.8 

0.0% 

0 

0.0 

59,524 

29.8 

75.0% 

44,643 

22.3 

14,881 

7.4 

Food  Waste 

17.1% 

254,467 

127.2 

4.5% 

11,451 

5.7 

243,016 

121.5 

100.0% 

254,467 

127.2 

0 

0.0 

Grass  and  Leaves 

0.5% 

7,441 

3.7 

0.0% 

0 

0.0 

7,441 

3.7 

0.0% 

0 

0.0 

7,441 

3.7 

Mixed  Paper 

15.0% 

223,217 

111.6 

0.0% 

0 

0.0 

223,217 

111.6 

100.0% 

223,217 

111.6 

0 

0.0 

Mixed  Metal 

0.3% 

4,464 

2.2 

0.0% 

0 

0.0 

4,464 

2.2 

75.0% 

3,348 

1.7 

1,116 

0.6 

Carpet 

4.0% 

59,524 

29.8 

0.0% 

0 

0.0 

59,524 

29.8 

75.0% 

44,643 

22.3 

14,881 

7.4 

Total 

1,285,727 

281,488 

1,004,239 

1,232,527 

53,200 

Total  Change  in  Energy  Use  (million  BTU):  (5,554) 


This  is  equivalent  to... 

Conserving 

48 

Households'  Annual  Energy  Consumption 

Conserving 

956 

Barrels  of  Oil 

Conserving 

44,702 

Gallons  of  Gasoline 

1.  Per  State  of  California  study  "Waste  Disposal  and  Diversion  Findings  for  Selected  Industry  Groups" 

2.  1  short  ton  =  2,000  lbs. 

3.  Percentage  Diverted  in  the  Baseline  Scenario  is  based  on  the  survey  results  published  in  the  California  Study. 


Total  Change  in  GHG  Emissions  (MTC02E): 


(1,117) 


Total  Change  in  GHG  Emissions  (MTCE): 


(305) 


This  is  equivalent  to... 

annual 

emissions  from 

235  Passenger  Vehicles 

Conserving 

125,668  Gallons  of  Gasoline 

Cylinders  of  Propane  Used  for  Home 

Conserving 

46,534  Barbeques 

Conserving 

6  Railway  Cars  of  Coal 

0.00006%  Annual  C02  emissions  from  the  U.S.  transportation  sector 

0.00006%  Annual  C02  emissions  from  the  U.S.  electricity  sector 

This  is  equivalent  to... 

Removing  annual 
emissions  from 

235 

Passenger  Vehicles 

Conserving 

125,668 

Gallons  of  Gasoline 

Conserving 

46,534 

Cylinders  of  Propane  Used  for  Home 
Barbeques 

Conserving 

6 

Railway  Cars  of  Coal 

0.00006%  Annual  C02  emissions  from  the  U.S.  transportation  sector 
0.00006%  Annual  C02  emissions  from  the  U.S.  electricity  sector 
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Waste  Reduction  I  RESIDENTIAL 


Potential  Greenhouse  Gas  emissions  reduction  associated  with  operational  and  construction  and  demolition  waste  reduction 


I 

1 

I 

1 

1 

] 

] 

] 

] 
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Residential 

Block  23  &  25 

Annual  Waste  Generation 

Baseline  Scenario 

Alternative  Scenario 

Weight 

Diverted 

Disposed 

Diverted 

Disposed 

% 

Pounds 

Short  Ton 

% 

Pounds 

Short  Ton 

Pounds 

Short  Ton 

% 

Pounds 

Short  Ton 

Pounds 

Short  Ton 

Aluminum  Cans 

11,711 

5.9 

0.0% 

0 

0.0 

11,711 

5.9 

100.0% 

11,711 

5.9 

0 

0.0 

Tin/  Steel  Cans 

26,460 

13.2 

0.1% 

26 

0.0 

26,434 

13.2 

100.0% 

26,460 

13.2 

0 

0.0 

Glass 

75,950 

38.0 

0.0% 

0 

0.0 

75,950 

38.0 

100.0% 

75,950 

38.0 

0 

0.0 

HOPE 

16,709 

8.4 

0.0% 

0 

0.0 

16,709 

8.4 

100.0% 

16,709 

8.4 

0 

0.0 

Corrugated  Cardboard 

42,483 

21.2 

39.2% 

16,653 

8.3 

25,830 

12.9 

100.0% 

42,483 

21.2 

0 

0.0 

Newspaper 

50,470 

25.2 

0.0% 

0 

0.0 

50,470 

25.2 

100.0% 

50,470 

25.2 

0 

0.0 

Residential  Paper 

114,366 

57.2 

59.8% 

68,391 

34.2 

45,975 

23.0 

100.0% 

114,366 

57.2 

0 

0.0 

PET 

26,264 

13.1 

0.0% 

0 

0.0 

26,264 

13.1 

100.0% 

26,264 

13.1 

0 

0.0 

Mixed  Plastic 

38,024 

19.0 

0.0% 

0 

0.0 

38,024 

19.0 

100.0% 

38,024 

19.0 

0 

0.0 

Lumber 

4.0% 

40,839 

20.4 

1.0% 

408 

0.2 

40,431 

20.2 

75.0% 

30,629 

15.3 

10,210 

5.1 

Concrete  &  Drywall 

4.0% 

40,839 

20.4 

0.0% 

0 

0.0 

40,839 

20.4 

75.0% 

30,629 

15.3 

10,210 

5.1 

Carpet 

4.0% 

40,839 

20.4 

0.0% 

0 

0.0 

40,839 

20.4 

75.0% 

30,629 

15.3 

10,210 

5.1 

Total 

524,954 

85,479 

439,475 

494,325 

30,629 

1.  Per  State  of  California  study  "Waste  Disposal  and  Diversion  Findings  for  Selected  Industry  Groups"  and  State  of  North  Carolina  Study  for  Residential 
Communities  (http://www.resource-recycling.com/images/NCCallForDataHH.pdf) 

2.  1  short  ton  =  2,000  lbs. 

3.  Percentage  Diverted  in  th' 


Total  Change  In  Energy  Use  (million  BTU):  (4,276) 


This  is  equivalent  to... 

Conserving 

37 

Households'  Annual  Energy  Consumption 

Conserving 

736 

Barrels  of  Oil 

Conserving 

34,421 

Gallons  of  Gasoline 

Total  Change  in  GHG  Emissions  (MTC02E): 


(364) 


Total  Change  in  GHG  Emissions  (MTCE): 


(99) 


This  is  equivalent  to... 

annual 

emissions  from 

77  Passenger  Vehicles 

Conserving 

40,936  Gallons  of  Gasoline 

Conserving 

Cylinders  of  Propane  Used  for  Horne 

15,158  Barbeques 

Conserving 

2  Railway  Cars  of  Coal 

0.00002%  Annual  C02  emissions  from  the  U.S.  transportation  sector 

0.00002%  Annual  C02  emissions  from  the  U.S.  electricity  sector 

This  is  equivalent  to... 

Removing  annual 
emissions  from 

77  Passenger  Vehicles 

Conserving 

40,936  Gallons  of  Gasoline 

Conserving 

Cylinders  of  Propane  Used  for  Home 

15’158  Barbeques 

Conserving 

2  Railway  Cars  of  Coal 

0.00002%  Annual  C02  emissions  from  the  U.S.  transportation  sector 

0.00002%  Annual  C02  emissions  from  the  U.S.  electricity  sector 
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Resiliency  I  Climate  Change 

Estimating  the  impacts  of  climate  change  on  5  Middlesex  Project 

Over  the  past  decades,  the  Intergovernmental  Panel  on  Climate  Change  (IPCC)  has  focused  significantly 
o  c  aracterize  the  potential  impacts  of  greenhouse  gas  emissions  from  human  activities  on  the  complex 
interactions  of  our  global  climate.  IPCC  generated  General  Circulation  Models  (GCM)  which  predict  climate  at 
a  re  atively  high  level  of  spatial  resolution  (5  x  5°  latitude  and  longitude).  The  four  major  GCMs  are  HadCM3 
(United  Kingdom),  CSIR02  (Australia),  CGCM2  (Canada),  and  PCM  (USA),  based  on  the  2001  report. 1  In  the 
study,  which  was  done  by  the  US  Department  of  Energy,  a  prototypical  small  office  building  was  created  in 
an  energy  modeling  software  and  used  to  evaluate  the  impacts  of  climate  change  in  25  locations  (20  climate 
regions).  The  research  group  developed  a  series  of  weather  files,  by  modifying  the  existing  meteorological 
weather  files,  to  represent  the  climate  change  scenarios  for  2100;  then  the  typical  building  was  simulated  in 
different  climates.  This  study  shows  that  in  cold  climates,  the  net  change  to  annual  energy  use  due  to  climate 
change  will  be  positive  because  of  decrease  in  heating  demand  and  less  increase  in  cooling  demand. 

According  to  a  research  done  by  Hayhoe,  Stoner  and  Gelca,  the  average  temperature  in  Cambridge,  MA  is 
expected  to  increase  by  2  -  3°  F  by  the  2030s.  By  the  2070s,  the  annual  temperature  is  predicted  to  increase 
by  4  -  5°  F  under  the  lower  scenario  and  7  -  8°  F  under  the  higher  scenario.2 

enviENERGY  Studio  ran  a  quantitative  analysis  to  evaluate  the  impacts  of  climate  change  on  the  proposed 
buildings,  and  performed  energy  modeling  analysis  for  2050  climate  change  scenario  on  two  block  types: 
Commercial  and  Residential.  In  2012,  the  University  of  Southampton,  UK  developed  a  spreadsheet  tool  which 
allows  the  users  to  generate  climate  change  weather  files  for  World-wide  locations  ready  for  use  in  building 
performance  simulation  programs.  The  Climate  Change  World  Weather  File  Generator  (CCWorldWeatherGen) 
uses  IPCC  Third  Assessment  Report  model  summary  data  of  the  HadCM3  A2  experiment  ensemble,  and  its 
underlying  weather  file  generation  routines  are  based  on  the  “morphing”  methodology  for  climate  change 
transformation  of  weather  data,  which  was  developed  by  Belcher,  Hacker  and  Powell. 

The  EPW  weather  file  (EnergyPlus  Weather  file)  of  Boston,  MA  was  translated  into  a  2050  TMY2  weather  file, 
using  the  “CCWorldWeatherGen”  tool  and  then  it  was  converted  to  a  BIN  file  so  that  it  can  be  used  in  eQuest. 
The  weather  file  in  all  proposed  models  was  replaced  by  the  2050  weather  file  and  Blocks  25  and  26  were 
simulated. 

This  analysis  showed  that  the  net  change  to  the  annual  energy  use  due  to  climate  change  will  be  positive  for 
the  residential  block  25  due  to  a  decrease  in  the  space  heating  energy  use  which  is  slightly  larger  than  the 
increase  in  the  space  cooling  energy  use;  however,  the  net  change  to  the  annual  energy  use  in  commercial 
block  26  will  be  negative  because  of  a  45%  increase  in  the  space  cooling  energy  consumption.  Comparing 
the  annual  energy  cost  showed  that  the  operating  cost  for  both  blocks  increases  even  if  the  utility  rates  stay 
the  same  between  2018  and  2050.  By  implementing  the  utility  rates  fluctuations,  the  annual  energy  cost  of 

each  building  in  2050  could  be  almost  double  of  the  cost  in  2018. 


1  Crawley,  Drury;  “Estimating  the  impacts  of  climate  change  and  urbanization  on  building  performance”,  US  Department  of  Energy, 

Washington,  DC;  October  2007.  „ 

2  Hayhoe,  K.  Stoner,  A.  Gelca,  R.  “Climate  Change  Projections  for  the  City  of  Cambridge 

3  http://www.energy.soton.ac.uk/ccworldweathergen/ 
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Annual  Energy  Consumption 

Residential  Block  25  (MBTU) 

6,249  MBTU  6,153  MBTU 


1,006 


1,088 


1,848 


1,517 


1,696 


1,696 


un>i 


HU 


PROPOSED  DESIGN 


CLIMATE  CHANGE  CASE 
(2050) 


■  Interior  Lighting  ■  Misc.  Equipment  Space  Heating 
•  Space  Cooling  ■  Heat  Rejection  »  Pumps  &  Aux. 

■  Ventilation  Fans  ■  Exterior  Lighting  ■  Domestic  HW 


Annual  Energy  Consumption 

Commercial  Block  26  (MBTU) 

11,207  MBTU'  11,293  MBTU 


1,744 


1,811 


PROPOSED  DESIGN  A 


CLIMATE  CHANGE  CASE 
(2050) 

m  Interior  Lighting  ■  Misc.  Equipment  Space  Heating 


■  Space  Cooling  m  Heat  Rejection  »  Pumps  &  Aux. 

■  Vent.  Fans  •  Exterior  Lighting  ■  Domestic  HW 


i 


l 


[ 


l 


XMBLY  I  5  MIDDLESEX  AVENUE 


I 


Resiliency^ 


Resiliency  I  CHP  -  District  Steam 

As  noted  in  the  City  of  Somerville  Climate  Change  Vulnerability  Assessment,  “The  Mystic  Generation 
Station  in  Everett,  which  is  critical  to  the  region’s  electricity  supply,  along  with  other  energy  (5 
substations)  and  fuel  facilities,  is  likely  to  experience  impacts  from  coastal  flooding  by  2070.  While 
the  Mystic  Generating  Station  is  a  key  asset  within  the  larger  regional  energy  supply,  there  is 
sufficient  redundancy  at  a  regional  level  to  provide  continuous  power  if  the  Mystic  Generating 
Station  were  impacted  by  a  coastal  flood  event.  Although  there  is  sufficient  redundancy  for  smaller 
flood  events,  larger  and  more  regional  events,  such  as  what  was  experienced  during  Superstorm 
Sandy  and  regional  heat  waves,  might  sufficiently  stress  the  overall  system  in  a  way  that  challenges 
that  redundancy.”  Therefore,  the  resilience  of  energy  systems,  and  potentially  an  investment  in 
district  energy  and  on-site  backup  systems  become  critical  factors  in  designing  new  buildings  and 
developments,  one  reliable  solution  is  cogeneration,  or  Combined  Heat  and  Power. 

Per  MEPA  requirements,  the  feasibility  of  connecting  to  an  existing  district  system  should  be 
evaluated,  and  since  no  active  Co-gen  plant  is  known  to  exist  in  Somerville,  we  assumed  that  the 
5  Middlesex  development  can  take  advantage  of  a  district  energy  system  similar  to  Veolia’s  plant 
in  Kendall  Square.  We  conducted  our  study  using  the  Department  of  Energy  Resources’  “Guidance 
for  the  Application  of  the  MEPA  GHG  Policy  and  Protocol  to  the  Use  of  the  Dalkia  Cambridge  CHP 
District  Steam”  document.  Per  this  guidance,  the  analysis  can  be  performed  following  a  source 
energy  compliance  path  based  on  the  results  of  energy  modeling  performed  for  MA  Stretch  Energy 
Code  and  converting  the  site  energy  to  source  energy  using  the  site  to  source  fuel  conversion 
factors  (SSFCF)  in  the  table  below. 


Table  1.0  Site  to  Source  Fuel  Conversion  Factors  1 


Load  Type 

Factor 

Electric  power  use  at  the  utility  meter 

3.01 

Natural  Gas 

1.09 

Fuel  Oil 

1.13 

LPG 

1.12 

Purchased  District  Heating* 

Hot  Water 

Steam 

1.35 

1.45 

Purchased  District  Cooling 

0.99 

fossil  fuels  not  listed 

1.1 

Two  scenarios  were  investigated  in  this  study!  (1)  use  of  steam  for  heating  energy.  (2)  use  of  steam 
for  both  heating  and  cooling  via  absorption  chillers.  Detailed  calculations  and  results  are  presented 
in  the  following  tables  based  on  formula  furnished  by  DOER  “Guidance  for  the  Application  of  the 
MEPA  GHG  Policy  and  Protocol  to  the  use  of  the  Dalkia  CHP  District  Steam”.  The  calculations  show 
that  if  steam  is  used  to  offset  natural  gas  used  for  heating,  the  total  source  energy  associated  with 
all  buildings  would  be  reduced  by  approximately  30%  and  35%  for  Option  A  and  Option  C  systems, 
respectively.  In  scenario  2,  where  steam  is  used  for  both  space  heating  and  cooling,  the  total 
source  energy  associated  with  all  buildings  would  be  reduced  by  approximately  48^  and  55^  for 
Option  A  and  Option  C  systems,  respectively. 
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Challenges: 


As  noted  earlier,  the  first  challenge  is  that  no  active  Co-gen  plant  exists  in  Somerville  near  the  project, 
and  therefore,  any  consideration  for  CHP  would  mean  that  the  project  would  need  to  undertake 
the  cost  of  design  and  construction  of  a  plant  itself.  Installing  a  CHP  plant  at  a  campus  level  for  this 
project  may  not  be  feasible  because  each  building  block  may  ultimately  have  a  separate  owner 
entity  and  having  a  common  plant  might  interfere  with  exit  strategy  or  ownership  changes.  CHP 
approaches  work  well  with  projects  that  can  utilize  all  the  electricity  and  process  reject  heat  that 
the  plant  generates,  at  all  hours  of  the  day.  While  the  CHP  analysis  for  this  project  demonstrates 
a  slight  reduction  in  GHG  emission,  significant  hurdles  still  exist  to  implementing  this  approach, 
including  service  routing,  capacity,  condensate  disposal  and  long-term  pricing.  There  are  several 
other  challenges  which  are  listed  below: 

•  Buildings  in  this  project  will  not  have  a  demand  for  continuous  heating  capacity  available  from 
a  CHP  plant;  there  is  no  swimming  pool,  laundry,  large  shower/hot  water  load,  or  other  constant 
process  load  which  can  take  advantage  of  the  waste  heat,  other  than  the  lab  building  which  will 
need  a  small  amount  of  summer  reheat. 

•  Locating  the  plant  supply  piping  underground  in  relation  to  the  buildings  and  finding  connection 
route  that  avoids  existing  obstacles  (e.g.  other  utilities). 

•  Ensuring  adequate  capacity  in  the  plant  system  to  support  buildings’  needs  and  potential  future 
modifications. 
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8*1.04  (Note  1) 
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Electricity  Savings  (kWh) 


C02  Emissions  (Note  2)  tpy 
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22,671 
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Note  (1): 
Note  (2): 


DS  Losses  =  12%;  Assumed  gas  boiler  efficiency  =  93%  therefore  DS  load  -  Site  gas  *.93*  1.12  -  1.04  Site  gas. 
ISO  New  England  C02  Emission  factor:  710  lb  of  C02  per  MWH  reduction  in  electricity  use 
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Electricity  Savings  (kWh) 


C02  Emissions  (Note  2)  tpy 


564,967 


201 


1,850,528 


657 


890,126 
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613,864 


218 


487,801 


A 


173 


Electricity  Savings  (kWh) 

4,407,285 

C02  Emissions  (Note  2)  tpy 

1,565 

Note  (1): 
Note  (2): 


DS  Losses  =  12%;  Assumed  gas  boiler  efficiency  =  93%  therefore  DS  load  =  Site  gas  *.93*  1.12  -  1.04  Site  gas. 
ISO  New  England  C02  Emission  factor:  710  lb  of  C02  per  MWH  reduction  in  electricity  use 
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Note  (1):  DS  Losses  =  12%  Ds  distribution  system  losses. 

Note  (2):  Negative  numbers  show  that  the  CHP  District  can  provide  the  total  Site  Electricity  demanded  by  the  project. 

Note  (3):  ISO  New  England  C02  Emission  factor:  710  lb  of  C02  per  MWH  reduction  in  electricity  use 
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DS  Losses  =  12%  Ds  distribution  system  losses. 

Negative  numbers  show  that  the  CHP  District  can  provide  the  total  Site  Electricity  demanded  by  the  project. 
ISO  New  England  C02  Emission  factor:  710  lb  of  C02  per  MWH  reduction  in  electricity  use 
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Resiliency  I  CHP  -  Individual  Plants 


I  |f  ^Jer’  n°  ac^lve  °"9en  plant  exists  in  Somerville  near  the  project,  and  therefore,  any  consideration  for  CHP  would  mean  that  the  project  would  need  to  undertake  the  cost  of  design  and  construction  of  a 

P  1  Se  '  e  PO^en^ial  installation  of  individual  CHP  plants  has  been  investigated  based  on  the  site  path  energy  modeling  for  heating  energy,  utilizing  the  EPA  LEED  CHP  calculator,  and  the  results  are  presented 
in  is  section.  e  LEED  CHP  calculator  is  a  tool  to  help  LEED  project  teams  estimate  the  energy  and  energy  cost  savings  associated  with  utilization  of  CHP  systems,  and  is  intended  to  be  used  at  the  very  early 
stages  o  uilding  design  so  that  CHP  is  given  consideration  as  an  energy  option.  Eight  inputs  are  required  for  the  worksheet  to  perform  the  calculations;  there  are  several  default  values  such  as  the  fuel  price  which 
can  be  supplied  as  an  average  value  for  the  selected  state.  We  obtained  the  annual  (2017-18)  state  average  utility  rates  for  residential  and  commercial  sectors  from  the  eia  website. 

Other  inputs  include  the  average  monthly  electric  demand  and  heating  demand,  which  were  obtained  from  the  preliminary  energy  simulation  for  each  building.  Please  note  that  these  CHP  calculations  are  intended 
to  be  used  only  at  the  very  early  stages  of  design  and  decision  makings  and  should  not  be  used  for  sizing  the  CHP  plants. 

The  worksheet  contains  the  performance  characteristics  of  various  CHP  systems,  as  the  basis  for  estimating  energy  costs,  the  calculator  selects  one  of  these  CHP  systems  based  on  the  inputs  entered  by  the  user. 
We  assumed  a  thermal  efficiency  of  78%  for  all  CHP  systems  in  this  application. 

* 

The  results  of  this  analysis  for  each  individual  building  are  presented  in  this  section,  and  it  summarizes  the  building’s  energy  use,  the  CHP  systems  selected  by  the  calculator  to  meet  the  building’s  energy  needs  and 
it  presents  an  estimated  number  of  LEED  points  that  can  be  achieved  under  the  LEED  v2009  and  LEED  v4  programs.  The  calculator  assumes  that  the  only  energy  efficiency  measures  implemented  by  the  proposed 
building  beyond  the  ASHRAE  requirements  is  CHP. 

The  GHG  emission  calculations  were  performed  using  two  different  emission  rates  for  the  generated  electricity:  one  with  the  average  rate  of  710  lbs  per  MWH  and  one  with  the  peak  rate  of  1,331  lbs  per  MWH 
Utilizing  the  average  emission  rate,  only  blocks  21  and  23  show  positive  values  for  the  estimated  annual  GHG  emission  reduction  and  that  is  due  to  the  higher  GHG  emissions  associated  with  the  natural  gas  use 
in  the  CHP.  As  shown  in  the  following  table,  the  annual  GHG  emission  reduction  is  estimated  at  279  tons  per  year,  utilizing  the  average  emission  rate  for  electricity,  and  968  tons  per  year,  using  the  peak  emission 
rate  for  the  generated  electricity. 

Although,  the  initial  review  seems  to  indicate  a  small  reduction  in  the  building  annual  operating  cost  and  GHG  generation  due  to  the  shared  heating/electric  generation,  the  financial  feasibility  of  each  system  ca 
be  performed  at  this  stage  of  the  design  and  its  financial  and  environmental  benefits  should  be  reevaluated  as  the  design  progresses  and  as  tenants  and  their  needs  are  better  identified.  Residential  uses  general 
do  better  with  co-generation  than  commercial/office  buildings  because  this  use  has  both  heating  and  domestic  hot  water  requirements.  Lab  buildings  that  need  reheat  in  order  to  temper  large  volumes  of  fume  hooc 
make-up  air  can  also  be  good  candidates,  but  this  will  depend  on  the  tenants’  operation  and  space  allocation,  and  will  need  to  be  reviewed  again  as  the  design  develops  and  as  tenants  are  identified.  The  propone 
is  aware  of  the  environmental  benefits  of  CHP  and  the  utility  incentives  provided  by  MassSave;  however,  the  proponent  cannot  commit  to  installing  CHP  systems  for  any  of  the  proposed  blocks  at  this  time  due 
lack  of  final  building  design,  and  they  need  to  further  consider  the  opportunity  costs  and  trade-offs  associated  with  installing  CHP  systems. 


BLOCK 


Block  21A  -  Proposed  Option  A 
Block  21B  -  Proposed  Option  A 
Block  23 

Block  25 _ 

Block  26  -  Proposed  Option  A 

Total 


CHP  Electricity  Savings  &  Natural  Gas 

Consumption 


Electric  Offset 


kWh 


432,686 
1,038,125 
330,787 
188,219 
270,984 
2,260,800 


Energy  Input 
Offset 


MMBTU 


3,290 
5,464 
2,293 
1,586 
1,977 
14,611 


Gas  Consumed  in 

CHP 


MMBTU 


5,468 
7,118 
3,969 
2,917 
3,892 
23,364 


Annual  Emissions  Savings 

(with  Average  Emission  Rate  for  Electricity) 


Electricity 

(Note  1)  a 


tons  per  year 

154 
369 
117 
67 
96 
803 


Gas  Saved 

(Note  3)  b 


tons  per  year 

191 
317 
133 
92 
115 
847 


Gas  Used 

c 


tons  per  year 

-317 
-413 
-230 
-169 
-226 
-1,355 


Total 

a  +  b  +  c 


tons  per  year 

27 
27 3 
20 
-10 
-15 
295 


with  Peak  Emission  Rate 

for  Electricity 

Electricity 
(Note  2)  a* 

Total 

a*  +  b  +  c 

tons  per  year 

tons  per  year 

288 

162 

691 

595 

220 

123 

125 

48 

180 

69 

1,505 

997 

Note  (1):  ISO  New  England  AVERAGE  C02  Emission  factor:  710  lb  of  C02  per  MWH  reduction  in  etectnaty  use 
Note  (2):  ISO  New  England  PEAK  C02  Emission  factor:  1,331  lb  of  C02  per  MWH  reduction  in  electnc.ty  use 
Note  (3)-  C02  Emission  factor  for  Natural  Gas:  116  lb  of  C02  per  MMBTU  of  natural  gas 
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Resiliency  I  CHP  -  Individual  Plants 

Block  21A 


j 


u 


I 


1 


CHP  System  Information* 


CHP  System  Type 

Recip  Engine 

CHP  System  Capacity,  kW 

109 

CHP  Electric  Efficiency 

27.0% 

CHP  Heat  Output,  Btu/kWh 

6,690 

CHP  Heat  Output,  MMBtu/hour 

0.7 

CHP  System  Fuel  Cost  (Natural  Gas),  $/MMBtu 

$9.83 

CHP  O&M  Cost,  cents/kWh 

$0.0240 

The  CHP  system  type  identified  by  the  calculator  to  best  meet  the 
energy  needs  of  the  Baseline  Building 

The  CHP  system  size  identified  by  the  calculator  to  best  meet  the 
energy  needs  of  the  Baseline  Building.  In  the  absence  of  a  load 
profile  that  shows  the  Baseline  Building’s  electric  and  thermal 
demands  over  time,  the  CHP  system  is  sized  using  average 
building  electric  and  heating  demands. 

The  electric  efficiency  of  the  specified  CHP  system 
The  thermal  output  of  the  CHP  system  on  a  Btu/kWh  basis 
The  thermal  output  of  the  CHP  system  on  an  MMBtu/hr  basis 
The  price  of  fuel  for  the  CHP  system 

The  non-fuel  operating  and  maintenance  cost  of  the  CHP  system  in 
$/kWh.  Note:  O&M  charges  are  not  included  in  the  annual  energy 
cost  calculations  presented  below  since  the  "Optimize  Energy 
Performance"  credit  calculations  only  include  the  cost  of  purchased 
utility  electricity  and  fuel  required  for  the  CHP  system  and  other  on¬ 
site  thermal  needs. 
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Estimate  of  Annual  Energy  Costs  of  the  Baseline  Building  with  and  without  CHP 


Baseline  Building: 
No  CHP 

Baseline  Building: 
With  CHP 

Difference 

Energy  Use 

Annual  Electricity  Use 

Annual  Purchased  Power,  kWh 

3,118,788 

2,686,102 

(432,686) 

Annual  CHP  Power  Generation,  kWh 

0 

432,686 

432,686 

Total  Annual  Electricity  Use,  kWh 

3,118, 788 

3,118,788 

0 

Annual  Thermal  Energy  Use 

Non-CHP  Thermal  Use*,  MMBtu/yr 

3,048 

153 

(2,895) 

CHP  Thermal  Used,  MMBtu/yr 

0 

2,895 

2,895 

Total  Thermal  Energy  Use,  MMBtu/yr 

3,048 

3,048 

0 

Annual  Fuel  Use 

Non-CHP  Thermal  Fuel  Use*,  MMBtu/yr 

3,908 

197 

(3,711) 

CHP  Fuel  Use,  MMBtu/yr 

0 

5,468 

5,468 

Annual  Total  Fuel  Use,  MMBtu 

3,908 

5,664 

1,757 

Energy  Costs 

Purchased  Electricity 

$483,412 

$423,052 

($60,360) 

Purchased  Fuel 

$38,413 

$55,681 

$17,269 

Annual  Energy  Costs 

$521,825 

$478,734 

($43,091) 

$43,091 

Energy  Cost  Savings 

8.26% 

*  Non-CHP  Thermal  Use  is  from  on-site  boilers  or  heaters  that  are  not  part  of  the  CHP  system.  The  CHP  system  is 
assumed  to  have  a  95%  availability,  so  an  auxiliary  boiler  would  be  used  when  the  CHP  system  is  down  for  maintenance, 
or  for  times  when  the  site  thermal  demand  exceeds  the  thermal  output  of  the  CHP  system. 


Estimated  “Optimize  Energy  Performance”  Points  Earned  with  CHP 


Energy  Cost  Savings 

Points  Earned 
with  CHP 

LEED®v2009 

$43,091 

8.26% 

0 

LEED®  v4 

$43,091 

8.26% 

2 
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Resiliency 


Resiliency  I  CHP  -  Individual  Plants 

Block  21B 

CHP  System  Information* 


CHP  System  Type 

Microturbine 

CHP  System  Capacity,  kW 

263 

CHP  Electric  Efficiency 

26.7% 

CHP  Heat  Output,  Btu/kWh 

4,632 

CHP  Heat  Output,  MMBtu/hour 

1.2 

CHP  System  Fuel  Cost  (Natural  Gas),  $/MMBtu 

$9.83 

CHP  O&M  Cost,  cents/kWh 

$0.0120 

The  CHP  system  type  identified  by  the  calculator  to  best  meet  the 
energy  needs  of  the  Baseline  Building 

The  CHP  system  size  identified  by  the  calculator  to  best  meet  the 
energy  needs  of  the  Baseline  Building.  In  the  absence  of  a  load 
profile  that  shows  the  Baseline  Building’s  electric  and  thermal 
demands  over  time,  the  CHP  system  is  sized  using  average 
building  electric  and  heating  demands. 

The  electric  efficiency  of  the  specified  CHP  system 
The  thermal  output  of  the  CHP  system  on  a  Btu/kWh  basis 
The  thermal  output  of  the  CHP  system  on  an  MMBtu/hr  basis 
The  price  of  fuel  for  the  CHP  system 

The  non-fuel  operating  and  maintenance  cost  of  the  CHP  system  in 
$/kWh.  Note:  O&M  charges  are  not  included  in  the  annual  energy 
cost  calculations  presented  below  since  the  Optimize  Energy 
Performance"  credit  calculations  only  include  the  cost  of  purchased 
utility  electricity  and  fuel  required  for  the  CHP  system  and  other  on¬ 
site  thermal  needs. 


enviENERGi 


AHA 


Estimate  of  Annual  Energy  Costs  of  the  Baseline  Building  with  and  without  CHP 


• 

Baseline  Building: 
No  CHP 

Baseline  Building: 
With  CHP 

Difference 

Energy  Use 

Annual  Electricity  Use 

Annual  Purchased  Power,  kWh 

Annual  CHP  Power  Generation,  kWh 

Total  Annual  Electricity  Use,  kWh 

3,918,504 

0 

2,880,379 

1,038,125 

(1,038,125) 

1,038,125 

3,918,504 

3,918,504 

0 

Annual  Thermal  Energy  Use 

Non-CHP  Thermal  Use*,  MMBtu/yr 

CHP  Thermal  Used,  MMBtu/yr 

Total  Thermal  Enerqy  Use,  MMBtu/yr 

5,040 

0 

231 

4,809 

(4,809) 

4,809 

5,040 

5,040 

0 

Annual  Fuel  Use 

Non-CHP  Thermal  Fuel  Use*,  MMBtu/yr 

CHP  Fuel  Use,  MMBtu/yr 

Annual  Total  Fuel  Use,  MMBtu 

6,462 

0 

297 

13,283 

(6,165) 

13,283 

6,462 

13,579 

7,118 

Purchased  Electricity 

Purchased  Fuel 

$607,368 

$63,517 

$462,550 

$133,486 

($144,818) 

$69,969 

Annual  Energy  Costs 

$670,885 

$596,036 

($74,849) 

Energy  Cost  Savings 

$74,849 

11.16% 

Estimated  “Optimize  Energy  Performance”  Points  Earned  with  CHP 


Energy  Cost  Savings 

Points  Earned 
with  CHP 

LEED®  v2009 

$74,849 

11.16% 

0 

LEED®  v4 

$74,849 

11.16% 
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Resiliency  I  CHP  -  Individual  Plants 

Block  23 

CHP  System  Information* 


CHP  System  Type 

Recip  Engine 

CHP  System  Capacity,  kW 

60 

CHP  Electric  Efficiency 

28.4% 

CHP  Heat  Output,  Btu/kWh 

6,100 

CHP  Heat  Output,  MMBtu/hour 

0.4 

CHP  System  Fuel  Cost  (Natural  Gas),  $/MMBtu 

$9.83 

CHP  O&M  Cost,  cents/kWh 

$0.0200 

The  CHP  system  type  identified  by  the  calculator  to  best  meet  the 
energy  needs  of  the  Baseline  Building 

The  CHP  system  size  identified  by  the  calculator  to  best  meet  the 
energy  needs  of  the  Baseline  Building.  In  the  absence  of  a  load 
profile  that  shows  the  Baseline  Building’s  electhc  and  thermal 
demands  over  time,  the  CHP  system  is  sized  using  average 
building  electric  and  heating  demands. 

The  electric  efficiency  of  the  specified  CHP  system 
The  thermal  output  of  the  CHP  system  on  a  Btu/kWh  basis 
The  thermal  output  of  the  CHP  system  on  an  MMBtu/hr  basis 
The  price  of  fuel  for  the  CHP  system 


i 

i 


The  non-fuel  operating  and  maintenance  cost  of  the  CHP  system  in 
$/kWh.  Note:  O&M  charges  are  not  included  in  the  annual  energy 
cost  calculations  presented  below  since  the  "Optimize  Energy 
Performance"  credit  calculations  only  include  the  cost  of  purchased 
utility  electricity  and  fuel  required  for  the  CHP  system  and  other  on¬ 
site  thermal  needs. 


enviENERGt  AHA 


Energy  Use 

Annual  Electricity  Use 
Annual  Purchased  Power,  kWh 
Annual  CHP  Power  Generation,  kWh 
Total  Annual  Electricity  Use,  kWh 


Baseline  Building: 
No  CHP 


2,219,076 

0 


2,219,076 


Baseline  Building: 
With  CHP 


1,888,289 

330,787 


2,219,076 


Difference 


(330,787) 

330,787 


0 


Annual  Thermal  Energy  Use 
Non-CHP  Thermal  Use*,  MMBtu/yr 
CHP  Thermal  Used,  MMBtu/yr 
Total  Thermal  Energy  Use,  MMBtu/yr 


2,124 

0 


2,124 


106 

2,018 


2,124 


(2,018) 

2,018 


0 


Annual  Fuel  Use 

Non-CHP  Thermal  Fuel  Use*,  MMBtu/yr 
CHP  Fuel  Use,  MMBtu/yr 
Annual  Total  Fuel  Use,  MMBtu 


2,723 

0 


2,723 


136 

3,969 


4,106 


(2,587) 

3,969 


1,383 


Energy  Costs 


Purchased  Electricity 
Purchased  Fuel 


$410,529 

$26,768 


$355,453 

$40,358 


($55,076) 

$13,590 


Annual  Energy  Costs 


$437,297 


$395,811 


($41,486) 


Energy  Cost  Savings 


$41,486 


9.49% 


Estimated  “Optimize  Energy  Performance”  Points  Earned  with  CHP 


Energy  Cost  Savings 

Points  Earned 
with  CHP 

LEED®  V2009 

$41,486 

9.49% 

0 

LEED®  v4 

$41,486 

9.49% 

2 
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1  Resiliency  I  CHP  -  Individual  Plants 

Block  25 

CHP  System  Information* 


CHP  System  Type 

Microturbine 

CHP  System  Capacity,  kW 

34 

CHP  Electric  Efficiency 

22.0% 

CHP  Heat  Output,  Btu/kWh 

7,417 

CHP  Heat  Output,  MMBtu/hour 

0.3 

CHP  System  Fuel  Cost  (Natural  Gas),  $/MMBtu 

$9.83 

CHP  O&M  Cost,  cents/kWh 

$0.0130 

The  CHP  system  type  identified  by  the  calculator  to  best  meet  the 
energy  needs  of  the  Baseline  Building 

The  CHP  system  size  identified  by  the  calculator  to  best  meet  the 
energy  needs  of  the  Baseline  Building.  In  the  absence  of  a  load 
profile  that  shows  the  Baseline  Building’s  electric  and  thermal 
demands  over  time,  the  CHP  system  is  sized  using  average 
building  electric  and  heating  demands. 

The  electric  efficiency  of  the  specified  CHP  system 
The  thermal  output  of  the  CHP  system  on  a  Btu/kWh  basis 
The  thermal  output  of  the  CHP  system  on  an  MMBtu/hr  basis 
The  price  of  fuel  for  the  CHP  system 

The  non-fuel  operating  and  maintenance  cost  of  the  CHP  system  in 
$/kWh.  Note:  O&M  charges  are  not  included  in  the  annual  energy 
cost  calculations  presented  below  since  the  "Optimize  Energy 
Performance"  credit  calculations  only  include  the  cost  of  purchased 
utility  electricity  and  fuel  required  for  the  CHP  system  and  other  on¬ 
site  thermal  needs. 


enviENERGf  AHA 


Estimate  of  Annual  Energy  Costs  of  the  Baseline  Building  with  and  without  CHP 


Baseline  Building: 
No  CHP 

Baseline  Building: 
With  CHP 

Difference 

Energy  Use 

Annual  Electricity  Use 

Annual  Purchased  Power,  kWh 

1,336,524 

1,148,305 

(188,219) 

Annual  CHP  Power  Generation,  kWh 

0 

188,219 

188,219 

Total  Annual  Electricity  Use,  kWh 

1,336,524 

1,336,524 

0 

Annual  Thermal  Energy  Use 

Non-CHP  Thermal  Use*,  MMBtu/yr 

1,470 

74 

(1,396) 

CHP  Thermal  Used,  MMBtu/yr 

0 

1,396 

1,396 

Total  Thermal  Energy  Use,  MMBtu/yr 

1,470 

1,470 

0 

Annual  Fuel  Use 

Non-CHP  Thermal  Fuel  Use*,  MMBtu/yr 

1,885 

95 

(1,790) 

CHP  Fuel  Use,  MMBtu/yr 

0 

2,917 

2,917 

Annual  Total  Fuel  Use,  MMBtu 

1,885 

3,012 

1,1 2sl 

Energy  Costs 

Purchased  Electricity 

$247,257 

$215,919 

($31,338)1 

Purchased  Fuel 

$18,526 

$29,610 

$11,085 

Annual  Energy  Costs 

$265, 783 

$245,529 

C$20,254; 

$20,254 

Energy  Cost  Savings 

7.62 % 

Estimated  “Optimize  Energy  Performance”  Points  Earned  with  CHP  ' 


Energy  Cost  Savings 

Points  Earned 
with  CHP 

LEED®  V2009 

$20,254 

7.62% 

0 

LEED®  v4 

$20,254 

7.62% 
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Resiliency  I  CHP  -  Individual  Plants 

Block  26 


CHP  System  Information* 


CHP  System  Type 

Microturbine 

CHP  System  Capacity,  kW 

69 

CHP  Electric  Efficiency 

23.8% 

CHP  Heat  Output,  Btu/kWh 

6,690 

CHP  Heat  Output,  MMBtu/hour 

0.5 

CHP  System  Fuel  Cost  (Natural  Gas),  $/MMBtu 

$9.83 

CHP  O&M  Cost,  cents/kWh 

$0.0130 

The  CHP  system  type  identified  by  the  calculator  to  best  meet  the 
energy  needs  of  the  Baseline  Building 

The  CHP  system  size  identified  by  the  calculator  to  best  meet  the 
energy  needs  of  the  Baseline  Building.  In  the  absence  of  a  load 
profile  that  shows  the  Baseline  Building’s  electhc  and  thermal 
demands  over  time,  the  CHP  system  is  sized  using  average 
building  electric  and  heating  demands. 

The  electric  efficiency  of  the  specified  CHP  system 
The  thermal  output  of  the  CHP  system  on  a  Btu/kWh  basis 
The  thermal  output  of  the  CHP  system  on  an  MMBtu/hr  basis 
The  price  of  fuel  for  the  CHP  system 

The  non-fuel  operating  and  maintenance  cost  of  the  CHP  system  in 
$/kWh.  Note:  O&M  charges  are  not  included  in  the  annual  energy 
cost  calculations  presented  below  since  the  "Optimize  Energy 
Performance"  credit  calculations  only  include  the  cost  of  purchased 
utility  electricity  and  fuel  required  for  the  CHP  system  and  other  on¬ 
site  thermal  needs. 


enviENERG'fr  AHA 


Estimate  of  Annual  Energy  Costs  of  the  Baseline  Building  with  and  without  CHP 


Baseline  Building: 

Baseline  Building: 

Difference 

* 

No  CHP 

With  CHP 

Energy  Use 

Annual  Electricity  Use 

Annual  Purchased  Power,  kWh 

2,653,296 

2,382,312 

(270,984) 

Annual  CHP  Power  Generation,  kWh 

0 

270,984 

270,984 

Total  Annual  Electricity  Use,  kWh 

2,653,296 

2,653,296 

•  0 

Annual  Thermal  Energy  Use 

Non-CHP  Thermal  Use*,  MMBtu/yr 

1,740 

0 

(1,740) 

CHP  Thermal  Used,  MMBtu/yr 

0 

1,740 

1,740 

Total  Thermal  Energy  Use,  MMBtu/yr 

1,740 

1,740 

0 

Annual  Fuel  Use 

Non-CHP  Thermal  Fuel  Use*,  MMBtu/yr 

2,231 

0 

'(2,231) 

CHP  Fuel  Use,  MMBtu/yr 

0 

3,892 

3,892 

Annual  Total  Fuel  Use,  MMBtu 

2,231 

3,892 

1,661 

Energy  Costs 

Purchased  Electricity 

$411,261 

$373,459 

($37,802) 

Purchased  Fuel 

$21,928 

$38,254 

$16,326 

Annual  Energy  Costs 

$433,189 

$411,713 

($21,476) 

Energy  Cost  Savings 

$21,476 

4.96 % 

< 

Estimated  “Optimize  Energy  Performance”  Points  Earned  with  CHP 


Energy  Cost  Savings 

Points  Earned 
with  CHP 

LEED®  v2009 

$21,476 

4.96% 

#N/A 

LEED®  v4 

$21,476 

4.96% 

#N/A 
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Resiliency 


□  Resiliency  I  Solar  PV 


Block  21A 

Roof  Coverage:  4,200  SF 
PV  Module  Quantity:  190 


Block  21B 

Roof  Coverage:  4,200  SF 
PV  Module  Quantity:  190 


0  1  2  3  4  5  6  7  8  9  10 

Shading  time  [h] 
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Resiliency  I  Solar  PV  -  Roof  Plan 


BLOCK  26 


potential  PV 
array  location 
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ROOF  PLAN  WITH  POTENTIAL  PV  ARRAY  SYSTEM 
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□  COMMERCIAL  □  RESIDENTIAL  □  RETAIL/ ACTIVE  USE  Q  FIRE  STATION  /  BICYCLE  PARKING  □  PARKING  |  BACK  OF  HOUSE 
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Resiliency  I  Solar  PV  -  Electricity  Generation  Estimates  (pvwatts) 


m*mm 


-  -  -  'Tv.lF 


Block  21A 


Option  A  (PVWatts  Calculation) 


System  Data: 


Annual  Energy  Savings: 


Building  Location 
System  DC  Power(kW) 
Array  Tilt  Angle 
Array  Azimuth  Angle 
Module  Power 
Module  Quantity 
Inverter  Efficiency 


Somerville,  MA 


Annual  Electricity  Use 


3,118,791  kWh 


225 


Generated  Electricity  from  PV  Array 

85,519  kWh 


375  w 


190 


96% 


Percent  Electricity  Generated 

2.7% 


Block  26  -  Option  A  (PVWatts  Calculation) 

System  Data:  Annual  Energy  Savings: 


Building  Location 
System  DC  Power(kW) 
Array  Tilt  Angle 
Array  Azimuth  Angle 
Module  Power 
Module  Quantity 
Inverter  Efficiency 


Somerville,  MA 
90 
10 
225 
375  w 
240 
96% 


Annual  Electricity  Use 

2,653,301  kWh 


Generated  Electricity  from  PV  Array 

108,406  kWh 


Percent  Electricity  Generated 

4.1% 


Block  21B  -  Option  A  (PVWatts  Calculation) 

System  Data: 

Annual  Energy  Savings: 

Building  Location 

Somerville,  MA 

Annual  Electricity  Use 

System  DC  Power(kW) 

71 

3,918,506  kWh 

Array  Tilt  Angle 

10 

Array  Azimuth  Angle 

225 

Generated  Electricity  from  PV  Array 

Module  Power 

375  w 

85,519  kWh 

Module  Quantity 

190 

Inverter  Efficiency 

96% 

Percent  Electricity  Generated 

2.2% 
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Resiliency  I  Solar  PV  Payback  Analysis 
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Solar  System  Payback  Analysis  for  Blocks  21  and  26 

Cost  per  Watt: 

$ 

3.50 

Permitting ,  EPC  and  Interconnection  Cost: 

$  813,750.00 

System  Wattage  (Watts): 

232,500 

$  Cost  per  KWh: 

$ 

0.145 

Projected  SMART  Program  Incentive  Value*: 

$ 

0.055 

*Per  current  DOER  Program  Guidance 

%  Customer  Tax  Rate**: 

35% 

**Based  On  Current  Federal  Tax  Code 

Utility  Cost  inflation  rate: 

0.00% 

System  Degradation: 

0.60% 

Year 

15-30%  Fed  Credit 

kWh  Saved 

Utility  Cost  Savings 

SMART  Program 

Incentive  Payment 

Total  Cash  Flow 

1 

$  122,062.50 

279,444.00 

$ 

40,519.38 

$ 

15,369.42 

$ 

(635,798.70) 

2 

277,767.34 

$ 

40,276.26 

$ 

15,277.20 

$ 

(580,245.23) 

3 

276,100.73 

$ 

40,034.61 

$ 

15,185.54 

$ 

(525,025.09) 

4 

274,444.13 

$ 

39,794.40 

$ 

15,094.43 

$ 

(470,136.26) 

5 

272,797.46 

$ 

39,555.63 

$ 

15,003.86 

$ 

(415,576.77) 

6 

271,160.68 

$ 

39,318.30 

$ 

14,913.84 

$ 

(361,344.63) 

7 

269,533.71 

$ 

39,082.39 

$ 

14,824.35 

$ 

(307,437.89) 

1  8 

267,916.51 

$ 

38,847.89 

$ 

14,735.41 

$ 

(253,854.59) 

9 

266,309.01 

$ 

38,614.81 

$ 

14,647.00 

$ 

(200,592.79) 

10 

264,711.16 

$ 

38,383.12 

$ 

14,559.11 

$ 

(147,650.55) 

11 

263,122.89 

$ 

38,152.82 

$ 

14,471.76 

$ 

(95,025.98) 

12 

261,544.15 

$ 

37,923.90 

$ 

14,384.93 

$ 

(42,717.14) 

13 

> 

259,974.89 

$ 

37,696.36 

$ 

14,298.62 

$ 

9,277.83 

14 

258,415.04 

$ 

37,470.18 

$ 

14,212.83 

$ 

60,960.84 

15 

256,864.55 

$ 

37,245.36 

$ 

14,127.55 

$ 

112,333.75 

16 

255,323.36 

$ 

37,021.89 

$ 

14,042.78 

$ 

163,398.42 

17 

253,791.42 

$ 

36,799.76 

$ 

13,958.53 

$ 

214,156.71 

18 

252,268.67 

$ 

36,578.96 

$ 

13,874.78 

$ 

264,610.44 

19 

250,755.06 

$ 

36,359.48 

$ 

13,791.53 

$ 

314,761.46 

20 

249,250.53 

$ 

36,141.33 

$ 

13,708.78 

$ 

364,611.56 

21 

247,755.03 

$ 

35,924.48 

$ 

400,536.04 

22 

246,268.50 

$ 

35,708.93 

$ 

436,244.97 

23 

244,790.89 

$ 

35,494.68 

$ 

471,739.65 

24 

243,322.14 

$ 

35,281.71 

$ 

507,021.36 

25 

241,862.21 

$ 

35,070.02 

$ 

542,091.38 

3enviENERGt  AHA 
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LEED  I  Core  and  Shell  v4  I  OFFICE 


8 1 

7 

2 

3 

2 

2 

3 

1 

1 

1 

LEED  v4  for  BD+C:  Core  and  Shell 

Project  Checklist 


N 


credit  Integrative  Process 


LEED  for  Neighborhood  Development  Location 
Sensitive  Land  Protection 
High  Priority  Site 

Surrounding  Density  and  Diverse  Uses 

Access  to  Quality  Transit 
Bicycle  Facilities 
Reduced  Parking  Footprint 
Green  Vehicles 


Sustainable  Sites 


Construction  Activity  Pollution  Prevention 
Site  Assessment 

Site  Development  -  Protect  or  Restore  Habitat 

Open  Space 

Rainwater  Management 

Heat  Island  Reduction 

Light  Pollution  Reduction 

Tenant  Design  and  Construction  Guidelines 


20 


20 

2 

3 


6 

1 

1 

1 


11 


Required 

1 

2 

1 

3 

2 

1 

1 


7 

2 

2 

Water  Efficiency 

11 

Y 

Prereq 

Outdoor  Water  Use  Reduction 

Required 

Y 

Prereq 

Indoor  Water  Use  Reduction 

Required 

Y 

Prereq 

Building-Level  Water  Metering 

Required 

1 

1 

Credit 

Outdoor  Water  Use  Reduction 

2 

3 

1 

2 

Credit 

Indoor  Water  Use  Reduction 

6 

2 

Credit 

Cooling  Tower  Water  Use 

2 

1 

Credit 

Water  Metering 

1 

14 

3 

16 

Energy  and  Atmosphere 

33 

Y 

Prereq 

Fundamental  Commissioning  and  Verification 

Required 

Y 

Prereq 

Minimum  Energy  Performance 

Required 

Y 

Prereq 

Building-Level  Energy  Metering 

Required 

Y 

Prereq 

Fundamental  Refrigerant  Management 

Required 

5 

1 

Credit 

Enhanced  Commissioning 

6 

6 

2 

10 

Credit 

Optimize  Energy  Performance 

18 

1 

Credit 

Advanced  Energy  Metering 

1 

2 

Credit 

Demand  Response 

2 

1 

2 

Credit 

Renewable  Energy  Production 

3 

1 

_ j 

Credit 

Enhanced  Refrigerant  Management 

1 

2 

J 

Credit 

Green  Power  and  Carbon  Offsets 

2 

enviENERGf 


AHA 


Project  Name: 
Date: 


5  Middlesex  -  Blocks  21  and  26 
4/11/2018 


6 

5  3 

Materials  and  Resources  14 

Y 

Y 

Prereq  Storage  and  Collection  of  Recyclables  Required 

Prereq  Construction  and  Demolition  Waste  Management  Planning  Required 

credit  Building  Life-Cycle  Impact  Reduction  6 

credit  Buildin9  Product  Disclosure  and  Optimization  -  Environmental  Product 

Declarations  ^ 

credit  Building  Product  Disclosure  and  Optimization  -  Sourcing  of  Raw  Materials  2 

credit  Building  Product  Disclosure  and  Optimization  -  Material  Ingredients  2 

Credit  Construction  and  Demolition  Waste  Management  2 

3 

3 

1 

1 

2 

1 

1 

1 

1 

[5 

2 

3 

Indoor  Environmental  Quality 

10 

Y 

Prereq 

Minimum  Indoor  Air  Quality  Performance 

Required 

Y 

Prereq 

Environmental  Tobacco  Smoke  Control 

Required 

1 

1 

Credit 

Enhanced  Indoor  Air  Quality  Strategies 

2 

2 

1 

Credit 

Low-Emitting  Materials 

3 

1 

Credit 

Construction  Indoor  Air  Quality  Management  Plan 

1 

3 

Credit 

Daylight 

3 

1 

— 

Credit 

Quality  Views 

1 

5 

1 

0 

Innovation 

6 

4 

1 

Credit 

Innovation 

5 

1 

Credit 

LEED  Accredited  Professional 

1 

2 

1 

1 

Regional  Priority 

4  ! 

1 

Credit 

Regional  Priority:  Optimize  Energy  Performance  (threshold:  8  points) 

1 

1 

Credit 

Regional  Priority:  High  Priority  Site/  Rainwater  Management  (2  points) 

1 

1 

Credit 

Regional  Priority:  Building  LCA /  Indoor  Water  Use  Reduction 

‘1 

- 

- 

1 

Credit 

Regional  Priority:  Renewable  Energy  Production 

1 

54  24  32 


TOTALS 


Possible  Points: 


Certified:  40  to  49  points,  Silver:  50  to  59  points,  Gold:  60  to  79  points,  Platinum:  80  to  110 


V 

J 


I 


XMBLY  I  5  MIDDLESEX  AVENUE 

LEED> 


« 


LEED  I  New  Construction  v4  I  RESIDENTIAL 


j 

] 


LEED  v4  for  BD+C:  New  Construction  and  Major  Renovation 

Project  Checklist 


1 


8 


N 


Credit  Integrative  Process 


_Z_  ^  _3  Location  and  Transportation 

I  Credit  LEED  for  Neighborhood  Development  Location 
Sensitive  Land  Protection 
High  Priority  Site 

Surrounding  Density  and  Diverse  Uses 

Access  to  Quality  Transit 
Bicycle  Facilities 
Reduced  Parking  Footprint 
Green  Vehicles 


5 

3  |  2 

Y 

1 

2 

1 

2 

1 

2 

Sustainable  Sites 


1  2  Water  Efficiency 


:= 


Prereq  Outdoor  Water  Use  Reduction 

Prereq  Indoor  Water  Use  Reduction 

Prereq  Building-Level  Water  Metering 

Credit  Outdoor  Water  Use  Reduction 

Credit  Indoor  Water  Use  Reduction 

Credit  Cooling  Tower  Water  Use 

Credit  Water  Metering 


13  3  17  Energy  and  Atmosphere 


Fundamental  Commissioning  and  Verification 
Minimum  Energy  Performance 
Building-Level  Energy  Metering 
Fundamental  Refrigerant  Management 
Enhanced  Commissioning 
Optimize  Energy  Performance 
Advanced  Energy  Metering 
Demand  Response 
Renewable  Energy  Production 
Enhanced  Refrigerant  Management 
Green  Power  and  Carbon  Offsets 


10 


Prereq  Construction  Activity  Pollution  Prevention 
Credit  Site  Assessment 

Credit  Site  Development  -  Protect  or  Restore  Habitat 

Credit  Open  Space 

Credit  Rainwater  Management 

Credit  Heat  Island  Reduction 

Credit  Light  Pollution  Reduction 


Required 

1 

2 

1 

3 

2 

1 


11 


Required 

Required 

Required 

2 

6 

2 


Required 

Required 

6 

18 

1 

2 

3 

1 

2 


Project  Name: 
Date: 


5  Middlesex  Blocks  23  and  25 
4/11/2018 


9 

4 

3 

Y 

Y 

2 

2 

1 

1 

2 

1 

2 

3 

1 

1 

Indoor  Environmental  Quality 


Prereq  Minimum  Indoor  Air  Quality  Performance 
Prereq  Environmental  Tobacco  Smoke  Control 

Credit  Enhanced  Indoor  Air  Quality  Strategies 

Credit  Low-Emitting  Materials 

Credit  Construction  Indoor  Air  Quality  Management  Plan 

Credit  Indoor  Air  Quality  Assessment 

Credit  Thermal  Comfort 

Credit  Interior  Lighting 

Credit  Daylight 

Credit  Quality  Views 

Credit  Acoustic  Performance 


1 

2 

1 

1 

1 

33 

1 

Required 

Required 

1 

1 

Regional  Priority 


Credit 

Credit 

Credit 

Credit 


Regional  Priority:  Renewable  Energy  Production 
Regional  Priority:  Optimize  Energy  Performance  (threshold:  8  points) 
Regional  Priority:  High  priority  site/ Rainwater  management  (2  points) 
Regional  Priority:  Indoor  water  use  reduction  (threshold:  4  points) 


16 

6 

5 

2  Materials  and  Resources 

13 

16 

Y 

Prereq 

Storage  and  Collection  of  Recyclables 

Required 

1 

Y 

Prereq 

Construction  and  Demolition  Waste  Management  Planning 

Required 

2 

3 

2 

Credit 

Building  Life-Cycle  Impact  Reduction 

5 

5 

1 

1 

Credit 

Building  Product  Disclosure  and  Optimization  -  Environmental  Product 
Declarations 

2 

5 

2 

Credit 

Building  Product  Disclosure  and  Optimization  -  Sourcing  of  Raw  Materials 

2 

1 

1 

1 

Credit 

Building  Product  Disclosure  and  Optimization  -  Material  Ingredients 

2 

1 

1 

1 

Credit 

Construction  and  Demolition  Waste  Management 

2 

16 


Required 

Required 

2 

3 

1 

2 

1 

2 

3 

1 

1 


5 

i 

o 

Innovation 

6  ! 

4 

1 

Credit 

Innovation 

5 

1 

Credit 

LEED  Accredited  Professional 

1 

56  24  30 


TOTALS 


Possible  Points:  110 


Certified:  40  to  49  points,  Silver:  50  to  59  points,  Gold:  60  to  79  points,  Platinum:  80  to  1 10 
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PassiveHouse  I  RESIDENTIAL  BLOCKS  23  and  25 

PassiveHouse  Energy  Analysis 


envi  ENERGY  Studio  has  performed  a  whole  building  energy  analysis  for  the  residential  Blocks  23  and  25  with 
the  goal  of  meeting  the  PassiveHouse  Institute  US  (PHIUS)  requirements.  The  PHIUS  energy  models  were 
ui  t  based  on  the  Proposed  Case  energy  models  which  were  developed  for  Stretch  Energy  Code  and  LEED 
studies.  The  key  parameters  that  needed  to  be  optimized  include  the  envelope  insulation,  window  systems, 
and  HVAC  system  type  and  controls.  The  improvements  are  as  follows: 


Roof: 

Exterior  Walls: 
Window-to-wall  Ratio: 
Window  system  U-factor: 
Window  SHGC: 

HVAC  System: 

Heat  Recovery  System: 
Airtightness: 

Lighting  Power  Density: 


R-50  c.i.,  U-0.020 
R-32  c.i.;  U-0.028 
40% 

0.22  (triple-pane) 

0.25 

Variable  Refrigerant  Flow 
Enthalpy  Wheel  84%  Effectiveness 
0.036  CFM/SF 
0.28  W/SF 


PHIUS+  Performance  Requirements 

The  PHIUS+  energy  requirements  for  Somerville,  MA  are  as  follows: 


Annual  Heating  Demand  <  5.3  kBTU/SF-iCFA.yr  (iCFA  =  Interior  Conditioned  Floor  Area) 

Annual  Cooling  Demand  <  2.9  kBTU/sf-iCFA.yr 
Peak  Heating  Load  <  4.4  Btu/sf-iCFA.h 
Peak  Cooling  Load  <  4.2  Btu/sf-iCFA.h 
Airtightness  <  0.05  cfm/sf  envelope  @50pa 
Source  Energy  Demand  <  6200  kWh/yr/person 

In  order  for  the  project  to  comply  with  all  the  PHIUS  requirements,  a  series  of  “performance  models”  shall 
be  generated,  including  WUFI  model,  internal  heat  gain  calculations,  and  wall  system  thermal  performance. 
For  the  purpose  of  this  MEPA  study,  we  only  focused  on  the  annual  energy  performance  and  the  Energy  Use 
Intensity  (EUI)  of  the  building. 

The  project  specific  energy  target  is  a  site  EUI  less  than  20  kBTU/Sf.yr.  Per  our  preliminary  PassiveHouse 
analysis,  Block  23  can  achive  an  EUI  of  15  kBTU/  Sf.yr,  which  is  approximately  bl%  better  than  ASHRAE  90.1- 
2013  compliant  baseline  case  and  Block  25  results  in  an  EUI  of  13.5  kBTU/  Sf.yr,  which  is  approximately  64% 
better  than  ASHRAE  90.1-2013  compliant  baseline  case. 

The  PassiveHouse  approach  results  in  a  mitigation  of  approximately  456  tpy  in  Block  23  and  320  tpy  in  Block 
25  which  are  respectively  3  and  4  times  better  than  the  Proposed  Design  case  presented  in  the  Stretch  Energy 
Code  and  LEED  study.  This  is  accomplished  by  utilizing  super-insulated  envelope,  improving  the  thermal 
performance  of  window  assemblies  and  using  high-efficiency  VRF  system  in  lieu  of  water-source  heat  pump 

system. 


enviENERGf 


AHA 


Annual  Energy  Consumption 

(MBTU)  I  Block  23 


13,206  MBTU 


1,534 


1,040 


9,703  MBTU 


:w-l 


1,206 


1,089 


2,599 


5,635  MBTU 


2,638 


2,638 


2,035 


ASHRAE  2013  BASELINE 


PROPOSED  DESIGN 


PROPOSED  PASSIVEHOUSE 


■  Interior  Lighting  ■  Misc.  Equipment  Space  Heating 
•  Space  Cooling  ■  Heat  Rejection  ■  Pumps  &  Aux. 

■  Ventilation  Fans  ■  Exterior  Lighting  ■  Domestic  HW 


Annual  Energy  Consumption 

(MBTU)  |  Block  25 


7,644  MBTU 


1,212 


6,030  MBTU 


yi±\ 


1,006 


1,848 


2,755  MBTU 


1,696 


1,696 


1,231 


u.-vi 


ASHRAE  2013  BASE 


PROPOSED  DESIGN 


PROPOSED  PASSIVE  HOUSE 


■  Interior  Lighting 
•  Space  Cooling 

■  Ventilation  Fans 


Misc.  Equipment  *  Space  Heating 
Heat  Rejection  *  Pumps  &  Aux. 


Exterior  Lighting  ■  Domestic  HW 

WE. 


jm 
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PassiveHouse  I  COST  ANALYSIS 

to^raent  SectrPassfveH^n^?01  ^  deSi9"  aPd  construction  of  several  Passive  House  project,  and  per  their  analysis  of 
impact  on  the  design  and  construction  in  ^  C0nstructi0n  cost  and  have  a  si9nificant 

bridqinq  In  the  c a s Rkv- 6  R  hT  c?  ^  l|d ' "  9  envelope  is  wraPP®d  with  a  layer  of  super  insulation  with  a  goal  of  eliminating  thermal 

c  i  in  the  PasXe Houl °  *  ,noc '  ^  bee"  inCre8Sed  from  R'16  cl in  the  Proposed  Design  case  to  R~32 

H  se " 100/o  lncrease  -  and  the  roof  insulation  has  improved  by  66%,  going  from  R-30  c.i.  to  R-50  c.i. 

rln?°WS: ' "  °rdSr  t0h ninimiZe  h6at  l0SS  thr0U9h  windows'  PassiveHouse  projects  utilize  low-e,  triple-paned  glass  which 
-an  lead  to  a  significant  premium  cost  when  compared  to  double-paned  windows. 

^mTnHm,crt/0n:Jh!  9«al  °f  8  PassiveHouse  is  t0  reduce  the  heating  and  cooling  loads  of  the  building  before  introducing  a  mechanical 
rV  .  d  utilizing  h.gh-efficiency  heating  and  cooling  systems  is  one  of  the  necessary  measures.  Since  the  building  is  extremely  air-tight, 
heating,  cooling  and  moisture  should  be  balanced  via  energy  recovery  ventilators. 

Blower  door  test:  PassiveHouse  design  shall  meet  a  very  stringent  airtightness  requirement  to  prevent  air  from  entering  the  building  and 
loss  of  inside  conditioned  air. 

While  there  is  a  premium  cost  associated  with  PassiveHouse  design  and  construction,  it  is  expected  to  perform  significantly  better  than  a 
conventional  building,  and  therefore,  PassiveHouse  design  might  be  viewed  as  an  opportunity  for  a  return  on  investment  over  time.  Also, 
studies  of  several  PassiveHouse  certified  projects  show  that  a  significant  reduction  in  heating  and  cooling,  and  internal  loads  resulted  in 

potentially  reducing  the  size  of  the  heating  and  cooling  equipment,  and  therefore,  a  reduction  in  the  premium  cost  when  compared  to  a 
conventional  building. 


Site  EUI  Breakdown  |  Block  23 

(kBTU/SF/Yr) 


Total:  41  kBtu/SF 


Total:  30  kBtu/SF 


ASHRAE  2013  EUI 


PROPOSED  DESIGN  EUI  PASSIVEHOUSE  EUI 

*  Interior  Lighting  ■  Misc.  Equipment  «  Space  Heating 

*  Space  Cooling  *  Heat  Rejection  ■  Pumps  &  Aux. 


Ventilation  Fans 


Exterior  Lighting  ■  Domestic  HW 


Per  DOERs  instructions,  a  simple  cost  analysis  has  been  performed  to  evaluate  the  ownership  and  operating  cost  of  a  PassiveHouse 
project  vs  a  high-performance  base  case  building.  According  to  NYSERDA  feasibility  study  of  implementing  Passivhaus  Standard  on  tall 
residential  buildings,  the  Passivhaus  design  results  in  an  increased  net  cost  of  $8.88  per  SF,  which  includes  both  an  increase  in  the  initial 
capital  cost  due  to  higher-performing  envelope  systems  and  a  decrease  in  the  equipment  cost  due  to  a  significant  reduction  in  heating 
and  cooling  loads.  Assuming  a  30-year  financing  plan  at  5%  rate,  the  PassiveHouse  design  would  result  in  increased  initial  capital  cost  for 
both  Blocks  of  approximately  $4.3  million,  and  with  an  estimated  annual  energy  cost  savings  of  $325,600  in  the  PassiveHouse  design  as 
compared  to  the  base  case,  a  simple  payback  of  14  years  is  expected.  If  units  are  assumed  to  be  sold  for  condominiums,  and  if  a  financial 
model  exists  that  can  transfer  the  premium  cost  to  the  owners,  the  estimated  annual  finance  cost  would  be  approximately  $560  per  unit. 
The  preliminary  energy  analysis  shows  that  the  estimated  annual  utility  cost  per  unit  would  be  $1,340  in  Block  23  and  $1,700  in  Block  25, 
while  in  the  PassiveHouse  case,  the  ownership  and  operating  costs  are  estimated  at  $1,370  in  Block  23  and  $1,300  in  Block  25,  including  the 
$560  financing  payment  and  excluding  any  utility  and  tax  incentives.  We  have  estimated  the  potential  utility  incentives  which  are  available 
to  buildings  exceeding  the  Baseline  Code  requirements.  These  incentives  are  one-time  payments,  and  therefore,  they  were  included  only 
in  the  first-year  calculation.  Adding  the  estimated  MassSave  incentives  to  the  operating  and  ownership  costs,  the  base  case  units  (Block 
23  and  25  combined)  are  expected  to  spend  $2,500  on  the  utilities  for  the  first  year,  while  the  PassiveHouse  case  units  are  expected  to 
save  $460  on  the  first  year  operating  and  ownership  cost,  utilizing  a  nominal  annual  energy  inflation  rate  of  5%,  a  simple  30-year  cost 
calculation  shows  that  building  to  the  PassiveHouse  standard  could  cost  the  unit  owners  33%  less  to  own  and  operate  when  compared  to 
a  high-performance  base  case. 

Although  the  initial  review  seems  to  indicate  a  significant  reduction  in  the  building  annual  operating  cost,  the  environmental  benefits  and 
financial  feasibility  of  PassiveHouse  should  be  reevaluated  as  the  design  progresses  and  as  the  owner  and  occupants  of  the  building  and 
their  needs  are  better  identified.  The  proponent  is  aware  of  the  environmental  benefits  of  PassiveHouse  design  and  the  utility  incentives 
provided  by  MassSave;  however,  the  proponent  cannot  commit  to  pursuing  PassiveHouse  certification  for  any  of  the  residential  blocks  at 
this  time  due  to  lack  of  final  building  design,  and  they  need  to  further  consider  the  opportunity  costs  and  trade-offs  associated  with  the 
PassiveHouse  certification. 


Total:  41  kBtu/SF 


ASHRAE  2013  EUI 


Site  EUI  Breakdown  |  Block  25 
(kBTU/SF/Yr) 


Total:  32  kBtu/SF 


PROPOSED  DESIGN  EUI  PASSIVE  HOUSE  EUI 


■  Interior  Lighting  •  Misc.  Equipment  a  Space  Heating 

■  Space  Cooling  ■  Heat  Rejection  ■  Pumps  &  Aux. 

■  Ventilation  Fans  ■  Exterior  Lighting  ■  Domestic  HW 
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H  PassiveHouse  I  COST  ANALYSIS 


Project  Area  (SF) 

482,500 

Total  residential  area  including  Block  23  and  Block  25 

Number  of  Units  (Block  23) 

330 

Total  number  of  units  including  Block  23  and  Block  25 

Number  of  Units  (Block  25) 

160 

Average  Unit  Area  (SF) 

985 

Passive  House  Premium  Cost  ($/SF) 

$ 

8.88 

Net  construction  cost  increase  for  Passive  House  per  NYSERDA  Passivhaus  Standard  Study 

Passive  House  Premium  Cost  ($) 

$ 

4,284,600 

A 

Passive  House  Premium  Cost  ($/unit/yr) 

$ 

563 

5%  fixed  rate;  cost  of  financing  over  30  years  (P  =  A/D  where  D  (discount  factor  =  (((l+i)An)-l)/(/(l+i)An) 

Utility  Rate  -  Electricity  ($/kWh) 

$ 

0.210 

n  (number  of  periodic  payments)  =  30  yrs  *  12  months  AND  i=  Annual  rate  divided  by  number  of  payment  periods 

Utility  Rate  -  Gas  ($/Therm) 

$ 

1.100 

MassSave  Incentives 

Participant  Incentive  =  A  *  kWh  +  B  *  MMBu  +  C  *  %Savings  (http://www.hhefficiency.com/programs-and-rebates/) 

A  ($/kWh) 

$ 

0.35 

B  ($/MMBTU) 

$ 

35.00 

Base  Case  Building 
Proposed  Design 

Passive  House  Case 

Estimate  Savings  compared 
to  ASHRAE  2013  (Base  Case) 

Estimate  Savings  compared 
to  ASHRAE  2013  (PassivHS) 

Block  23 

Block  25 

Block  23 

Block  25 

Block  23 

Block  25 

Block  23 

Block  25 

Annual  Electricity  Consumption 

kWh 

1,990,828 

1,224,865 

1,257,535 

565,997 

-114,188 

-109,722 

670,665 

524,763 

Annual  Natural  Gas  Consumption 

Therm 

21,317 

14,701 

2,993 

2,767 

38,927 

19,881 

57,251 

31,815 

Annual  Utility  Cost 

$ 

$  441,523 

$  273,393 

$  267,375 

$  121,903 

MassSave  Incentives  (1st  Year) 

$ 

$  96,279 

$  31,181 

$  435,111 

$  295,020 

Annual  Utility  Cost  per  Unit 

$/  Unit/  yr 

$  1,338 

$  1,709 

$  810 

$  762 

Premium  Construction  Cost  (30-yer  term) 

$/Unit/yr 

$ 

$ 

$  563 

$  563 

MassSave  Incentives  (1st  Year) 

$/Unit/yr 

$  (292)|  $  (195)|  $  (1,319)|  $  (1,844)| 

Base  BLKs 

PassiveHouse 

Base  Case  Block  23 

Base  Case  Block  25 

Passive  House  Block  25 

Passive  House  Block  25 

Annual  Utility  and  Finance  Cost 

$/Unit/Yr 

$/Unit/Yr 

Utility  Cost 

ADD.  Cost 

Utility  Cost 

ADD.  Cost 

Utility  Cost 

ADD.  Cost 

Utility  Cost 

ADD.  Cost 

Year  1  (Including  MassSave  Incentives) 

$ 

2,560 

$ 

(464) 

$ 

1,338 

$ 

- 

$ 

1,709 

$ 

- 

$ 

810 

$ 

563 

$ 

762 

$ 

563 

Year  2 

$ 

3,199 

$ 

2,314 

$ 

1,405 

$ 

- 

$ 

1,794 

$ 

- 

$ 

851 

$ 

563 

$ 

800 

V 

563 

Year  3 

$ 

3,359 

$ 

2,860 

$ 

1,475 

$ 

- 

$ 

1,884 

$ 

- 

$ 

893 

$ 

563 

$ 

840 

$ 

563 

Year  4 

$ 

3,527 

$ 

2,946 

$ 

1,549 

$ 

- 

$ 

1,978 

$ 

- 

$ 

938 

$ 

563 

$ 

882 

$ 

563 

Year  5 

$ 

3,703 

$ 

3,037 

$ 

1,626 

$ 

- 

$ 

2,077 

$ 

- 

$ 

985 

$ 

563 

$ 

926 

$ 

563 

Year  6 

$ 

3,888 

$ 

3,133 

$ 

1,708 

$ 

- 

$ 

2,181 

$ 

- 

$ 

1,034 

$ 

563 

$ 

972 

$ 

563 

Year  7 

$ 

4,083 

$ 

3,233 

$ 

1,793 

$ 

- 

$ 

2,290 

$ 

- 

$ 

1,086 

$ 

563 

$ 

1,021 

$ 

563 

Year  8 

$ 

4,287 

$ 

3,339 

$ 

1,883 

$ 

- 

$ 

2,404 

$ 

- 

$ 

1,140 

$ 

563 

$ 

1,072 

$ 

563 

Year  9 

$ 

4,501 

$ 

3,449 

$ 

1,977 

$ 

- 

$ 

2,525 

$ 

- 

$ 

1,197 

$ 

563 

$ 

1,126 

T" 

563 

Year  10 

$ 

4,726 

$ 

3,565 

$ 

2,076 

$ 

- 

$ 

2,651 

$ 

- 

$ 

1,257 

$ 

563 

$ 

1,182 

$ 

563 

Year  11 

$ 

4,963 

$ 

3,687 

$ 

2,179 

$ 

- 

$ 

2,783 

$ 

- 

$ 

1,320 

$ 

563 

$ 

1,241 

T" 

563 

Year  12 

$ 

5,211 

$ 

3,815 

$ 

2,288 

$ 

- 

$ 

2,922 

$ 

- 

$ 

1,386 

$ 

563 

$ 

1,303 

$ 

563 

Year  13 

$ 

5,471 

$ 

3,950 

$ 

2,403 

$ 

- 

$ 

3,069 

$ 

- 

$ 

1,455 

$ 

563 

$ 

1,368 

$ 

563 

Year  14 

$ 

5,745 

$ 

4,091 

$ 

2,523 

$ 

- 

$ 

3,222 

$ 

- 

$ 

1,528 

$ 

563 

$ 

1,437 

$ 

563 

Year  15 

$ 

6,032 

$ 

4,239 

$ 

2,649 

$ 

- 

$ 

3,383 

$ 

- 

$ 

1,604 

$ 

563 

$ 

1,508 

$ 

563 

Year  16 

$ 

6,334 

$ 

4,395 

$ 

2,781 

[T 

- 

$ 

3,552 

$ 

- 

$ 

1,684 

$ 

563 

$ 

1,584 

$ 

563 

Year  1 7 

$ 

6,650 

$ 

4,558 

$ 

2,921 

$ 

- 

$ 

3,730 

$ 

- 

$ 

1,769 

$ 

563 

$ 

1,663 

$ 

563 

Year  18 

$ 

6,983 

$ 

4,730 

$ 

3,067 

$ 

- 

$ 

3,916 

$ 

- 

$ 

1,857 

$ 

563 

$ 

1,746 

$ 

563 

Year  19 

$ 

7,332 

$ 

4,910 

$ 

3,220 

$ 

- 

$ 

4,112 

$ 

- 

$ 

1,950 

$ 

563 

$ 

1,834 

$ 

563 

Year  20 

$ 

7,699 

$ 

5,099 

$ 

3,381 

$ 

- 

$ 

4,318 

$ 

- 

$ 

2,047 

$ 

563 

$ 

1,925 

$ 

563 

Year  21 

$ 

8,084 

$ 

5,298 

$ 

3,550 

$ 

- 

$ 

4,534 

$ 

- 

$ 

2,150 

$ 

563 

$ 

2,022 

$ 

563 

Year  22 

$ 

8,488 

$ 

5,506 

$ 

3,727 

$ 

- 

$ 

4,760 

$ 

- 

$ 

2,257 

$ 

563 

$ 

2,123 

$ 

563 

Year  23 

$ 

8,912 

$ 

5,725 

$ 

3,914 

$ 

- 

$ 

4,998 

$ 

- 

$ 

2,370 

$ 

563 

$ 

2,229 

$ 

563 

Year  24 

$ 

9,358 

$ 

5,955 

$ 

4,110 

$ 

- 

$ 

5,248 

$ 

- 

$ 

2,489 

$ 

563 

$ 

2,340 

$ 

563 

Year  25 

$ 

9,826 

$ 

6,197 

$ 

4,315 

$ 

- 

$ 

5,511 

$ 

- 

$ 

2,613 

$ 

563 

$ 

2,457 

$ 

563 

Year  26 

$ 

10,317 

$ 

6,450 

$ 

4,531 

$ 

- 

$ 

5,786 

$ 

- 

$ 

2,744 

$ 

563 

$ 

2,580 

$ 

563 

Year  27 

$ 

10,833 

$ 

6,717 

$ 

4,757 

$ 

- 

$ 

6,076 

$ 

- 

$ 

2,881 

$ 

563 

$ 

2,709 

$ 

563 

Year  28 

$ 

11,375 

$ 

6,996 

$ 

4,995 

$ 

- 

$ 

6,379 

$ 

- 

$ 

3,025 

$ 

563 

$ 

2,844 

$ 

563 

Year  29 

$ 

11,943 

$ 

7,289 

$ 

5,245 

$ 

- 

$ 

6,698 

$ 

- 

$ 

3,176 

$ 

563 

$ 

2,987 

$ 

563 

Year  30 

$ 

12,540 

$ 

7,598 

$ 

5,507 

$ 

- 

$ 

7,033 

$ 

- 

$ 

3,335 

$ 

563 

$ 

3,136 

$ 

563 

30  Years  Operating  Cost  ($/Unit) 

$  201,929  |  $  134,621 

Percentage  Savings 

33% 
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Introduction 

This  document  is  provided  to  inform  tenants  of  the  sustainable  design  aspects  for  the  design  and 
construction  of  the  XMBLY  Development,  and  to  outline  the  sustainability  goals  and  objectives 
for  the  tenant  spaces.  This  document  also  provides  information  on  how  the  Core  and  Shell 
sustainable  features  will  interface  with  the  tenant  fit-up  sustainable  features  (LEED-CS  to  LEED- 
Cl). 

Using  the  information  contained  herein,  the  tenants  are  encouraged  to  make  their  fit-up  projects 
as  sustainable  as  possible  and  are  further  encouraged  to  seek  LEED-CI  certification  administered 
by  the  US  Green  Building  Council  to  demonstrate  their  commitment  to  making  their  spaces 
sustainable. 

The  LEED  (Leadership  in  Energy  and  Environmental  Design)  rating  system  is  used  as  a  metric  to 
evaluate  the  environmental  sustainability  of  the  building.  The  base  buildings  are  designed  and 
constructed  to  attain  LEED  certification  from  the  U.S.  Green  Building  Council  (USGBC),  specifically 
LEED-CS  (Core  &  Shell  v4)  Certification.  In  addition,  tenants  of  the  of  the  XMBLY  commercial 
blocks  have  the  option  to  have  their  tenant  fit-out  design  and  construction  meet  the  LEED-CI 
(Commercial  Interiors)  v4  Certification. 

Having  a  LEED  certified  Tenant  Improvement  construction  project  can  benefit  a  company's 
bottom  line.  It  can  increase  productivity  by  making  occupants  more  comfortable.  It  can  be  more 
cost  effective  and  save  money  on  utility  bills  and  operating  costs.  It  can  create  a  positive 
reputation  for  the  company  in  the  community.  And  beyond  that,  it  can  help  the  larger 
environment  by  reducing  energy  and  natural  resource  consumption  and  cut  down  on  waste  and 
pollution  created. 

This  document  explains  the  sustainable  aspects  of  the  Core/Shell  building  design  and 
construction  and  will  explain  what  steps  are  needed  for  tenants  to  achieve  LEED  Cl  Certification 
for  their  space  fit-out  design  and  construction.  Certain  features  of  this  building  will  allow  tenants 
to  pursue  particular  credits  that  may  otherwise  be  unavailable  in  other  buildings  that  are  not 
LEED  Certified. 
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Description  of  LEED 

The  USGBC  (U.S.  Green  Building  Council)  has  developed  the  LEED  program,  which  is  a 
comprehensive  building  rating  system  evaluating  sustainable  sites,  water  efficiency,  energy  and 
atmosphere,  materials  and  resources,  indoor  environmental  air  quality  and  design  innovation. 
LEED  is  based  on  a  point  system  that  allows  projects  to  select  credit  points  to  pursue  in  addition 
to  meeting  certain  base  requirements  (prerequisites).  Projects  can  achieve  different  levels  of 
certification  (Certified,  Silver,  Gold  and  Platinum)  depending  on  the  total  number  of  credit  points 
achieved. 

LEED  also  provides  separate  rating  systems  for  the  different  aspects  of  a  building.  The  two  rating 
systems  applicable  to  these  buildings  and  referenced  in  this  document  are  LEED-CS  (Core  &  Shell) 
and  LEED-CI  (Commercial  Interiors)  which  are  intended  to  complement  each  other.  LEED-CS 
addresses  the  environmental  sustainability  of  the  design  and  construction  of  the  base  buildings, 
which  includes  the  following  items: 

•  building  envelope  (shell  walls,  windows,  floor  and  roof) 

•  base  mechanical  systems  (HVAC  and  Plumbing) 

•  central  core:  stairs,  and  elevators 

:  .  'V;  :  '  .  '.I'., 

•  common  spaces:  main  entrance,  corridors,  lobby 

•  site  work,  including  landscaping 

» s  >  * 

The  base  buildings  are  expected  to  achieve  a  LEED-CS  Certification.  A  more  detailed  description 
of  environmental  strategies  implemented  in  the  LEED-CS  project  is  provided  later  in  this 
document.  Refer  also  to  the  LEED-CS  scorecard  in  the  appendix. 

gL  sgi  '  >  ••  {  1  ’  • 

LEED-CI  is  a  decision  for  individual  tenants  in  the  building.  Tenants  are  encouraged  to  have  their 
interior  space  constructed  in  an  environmentally  friendly  manner.  The  rating  system  is  designed 
to  help  guide  and  measure  green  strategies  under  the  control  of  the  tenants.  These  strategies 
can  range  from  the  selection  of  non-toxic  paint  to  Energy  Star  computers  and  office  equipment. 
It  is  important  to  understand  that  the  tenant  is  encouraged  to  play  an  active  role  in  the  fitting 
out  of  their  new  space.  The  choice  of  credits  expands  beyond  the  scope  of  construction  activities 
usually  relegated  to  the  designer  and  contractor. 

The  process  of  achieving  LEED  certification  requires  submitting  project  specific  documentation 
to  the  USGBC  for  review.  The  process  varies  in  duration  but  takes  approximately  three  to  six 
months  from  the  date  of  the  initial  submission. 

For  more  information  about  the  LEED  rating  systems  and  the  USGBC,  visit  www.usgbc.org. 
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Base  Building  LEED-CS  Features 

The  XMBLY  Commercial  buildings  will  be  designed  and  constructed  following  the  requirements 
of  LEED  v4  Building  Design  and  Construction.  Many  of  the  green  features  are  seamlessly 
integrated  into  the  building  such  that  they  will  go  unnoticed  in  the  day-to-day  activities  of  the 
businesses  occupying  the  space.  The  following  highlights  several  of  the  green  features  of  the 
project  grouped  per  LEED  subject  areas: 

Sustainable  Sites 

The  location  of  the  project  allows  several  opportunities  to  implement  environmental 
strategies.  The  project  has  been  located  and  designed  to  encourage  alternative 
transportation.  The  bicycle  storage  racks  are  provided  in  the  garage  and  at  the  site  and 
majority  of  parking  spaces  are  located  in  several  parking  facilities  the  underneath  of 
buildings,  which  helps  with  reducing  the  Heat  Island  Effect.  Preferred  parking  spaces  are 
provided  for  tenant  employees  and  visitors  that  drive  low-emitting/  fuel-efficient 
vehicles. 

Water  Efficiency 

Water  is  used  inside  and  outside  the  buildings.  The  landscaping  is  a  combination  of  native 
and  adopted  plants  with  high-efficiency  irrigation  system,  which  results  in  at  least  a  50% 
reduction  in  the  outdoor  water  use.  Inside,  the  bathrooms  all  use  low-flow  and  low-flush 
fixtures.  Fixtures  used  include: 

•  1.28  GPF  water  closet 

•  1/8  GPF  urinals 

•  Low-flow  (0.35  GPM)  lavatory  faucet 

•  Low-flow  (1.5  GPM)  shower 

Future  tenants  shall  utilize  similar  low-flow  and  low-flush  plumbing  fixtures,  as  specified 
above,  that  exceed  the  1992  EPACT  requirements  in  their  own  spaces. 

Energy  &  Atmosphere 

The  mechanical  systems  are  designed  so  that  each  floor  and  area  has  control  over  their 
energy  consumption.  The  equipment  installed  is  high-performance,  energy-efficient,  and 
does  not  include  any  CFC  (chlorofluorocarbon)  refrigerants  that  deplete  the  ozone  layer. 
CFC's  adversely  affect  the  ozone  causing  environmental  harm.  If  the  mechanical  systems 
are  adjusted  or  supplemented  by  new  equipment  or  systems  in  the  tenant  fit-out,  care 
must  be  taken  to  ensure  no  CFC's  are  used  in  new  equipment,  and  the  tenant  HVAC 
cooling  equipment  shall  not  exceed  a  maximum  allowable  impact  per  ton  of  100. 
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Any  new  mechanical  system  added  by  the  tenant  shall  meet  the  mandatory  requirements 
of  ASHRAE  90.1-2013  or  the  current  local  energy  code,  whichever  is  more  stringent.  The 
fire  suppression  systems  were  installed  under  the  Core  &  Shell  scope  of  work  and  it  uses 
zero  ozone  depleting  substances. 

The  base  building  Core  and  Shell  HVAC  systems  have  been  commissioned  by  a  third-party 
commissioning  agent  to  ensure  correct  operation.  Commissioning  activities  include 
verification  of  system  and  equipment  installation  in  accordance  with  the  construction 
documents  and  manufacturer's  instructions,  and  confirmation  that  equipment  start,  test 
and  check  also  meets  manufacturer's  requirements.  Finally,  the  HVAC  unit  control 
sequences  have  been  commissioned  and  verified  for  correct  operation. 

Q 

Tenants  shall  utilize  the  commissioning  process  for  their  build-outs  to  ensure  that  the 
tenant  systems  interface  with  the  base  building  systems  correctly,  and  to  ensure  correct 
installation  and  operation  when  the  fit-out  construction  is  complete. 

Lighting:  The  Core  and  Shell  uses  high-efficiency  light  fixtures  and  lamps  in  common 
areas.  Tenants  are  encouraged  to  use  high-efficiency  fixtures,  i.e.  LED,  for  maximum 
energy  efficiency.  Tenants  shall  target  at  least  a  10%  reduction  in  their  design  lighting 
power  density.  The  Core  and  Shell  glass  has  been  selected  for  a  high  resistance  to  solar 
heat  gain  while  still  allowing  good  visible  light  transmittance,  which  will  help  in  daylighting 
tenant  spaces.  Tenants  shall  utilize  occupancy  sensor  controls,  a  dual-level  lighting 
approach,  and  a  central  lighting  control  system  as  appropriate  and  as  required  by  Code. 

,  -  5  ?  ^  '  *  <' '  «• 

The  base  building  HVAC  system  is  controlled  by  a  direct-digital  control  system,  which 
incorporates  several  energy  reduction  controls  sequences.  Tenant  systems  will  connect 
to  the  base  building  DDC  Energy  Management  System.  Tenants  will  follow  the  Code 
requirements  and  are  encouraged  to  use  high  efficiency  pumps  and  motors  and  variable 
speed  motor  drives  in  their  systems  and  equipment  as  appropriate  for  energy  savings  and 
to  take  advantage  of  available  utility  incentives. 

Energy  Use  and  Metering:  All  buildings  have  main  gas,  water  and  electric  utility  meters. 
Core  and  Shell  electric  use  will  be  metered  at  the  main  switchboard.  Tenants  have  their 
own  electric  and  gas  utility  meters  and  the  monitoring  happens  at  the  DDC  systems. 

Materials  &  Resources 

The  materials  and  vendors  selected  for  the  buildings  were  evaluated  using  a  variety  of 
criteria  including  preference  for  materials  extracted,  processed  and  manufactured  locally, 
materials  and  products  with  Environmental  Product  Declaration,  and  those 
manufacturers  that  can  provide  documentation  identifying  the  chemical  make-up  of  their 
products.  In  addition,  materials  with  recycled  content  were  also  given  preference.  The 
waste  generated  by  the  construction  and  demolition  process  has  been  recycled,  rather 
than  land-filled,  and  the  ultimate  goal  is  for  more  than  75%  (by  weight)  of  the  construction 
waste,  including  5  waste  streams,  to  be  recycled. 
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The  building  was  designed  and  built  to  provide  a  central  area  for  sorting  the  collection  of 
tenant's  recyclables  before  removal  from  the  site.  During  the  design  and  construction  of 
the  tenant  spaces,  areas  for  tenant  specific  recycling  bins  shall  be  provided  within  the 
tenant  space.  These  areas  shall  include,  but  are  not  limited  to  kitchenettes,  copy  rooms, 
and  printer  areas.  Recyclable  materials  collected  will  include  mixed  paper,  corrugated 
cardboard,  glass,  plastics,  and  metals,  and  the  disposal  of  batteries  and  electronic  waste. 

The  Core  and  Shell  project  used  the  materials  with  low-VOC  content.  Tenant  fit-up 
projects  are  encouraged  to  use  similar  materials  for  equal  results.  It  is  especially 
important  that  tenant  projects  use  low-VOC  materials  to  not  contaminate  materials 
installed  under  the  core/shell  project. 

Indoor  Environmental  Quality 

The  mechanical  systems  are  designed  to  provide  superior  ventilation  throughout  the 
building,  following  the  requirements  of  ASHRAE  62.10-2010  sections  4  through  7.  Any 
new  mechanical  system  added  by  the  tenant  shall  meet  these  requirements  or  local 
equivalent,  whichever  is  more  stringent,  and  if  any  modifications  are  made  to  the  base 
buildings  ventilation  units,  tenant  should  confirm  that  the  minimum  ventilation 
requirements  are  met. 

The  building  has  a  no-smoking  policy  to  comply  with  the  Massachusetts  Workplace 
Smoking  law,  and  smoking  is  prohibited  outside  within  25  feet  of  doors  and  outside  air 
intakes.  The  base  buildings  have  been  constructed  in  accordance  with  the  SMACNA 
Indoor  Air  Quality  for  Buildings  under  Construction  Guideline.  This  guideline  defines 
procedures  for  maintaining  good  indoor  air  quality  inside  the  building  during  construction 
and  also  addresses  construction  practices  to  allow  the  best  possible  indoor  environment 
after  occupancy.  These  practices  include  cleaning  during  construction,  interrupting  paths 
of  odor  and  dust  travel  within  the  building,  segregating  odor  and  dust  producing  activities 
from  absorbent  materials,  and  scheduling  similar  odor  or  duct  producing  activities  to 
occur  at  the  same  time.  Tenants  should  be  aware  of  this  practice  for  any  overlapping  (CS 
vs.  Tl)  construction  activities. 

Adhesives,  sealants,  and  paints  used  inside  the  building  have  been  selected  to  be  low- 
VOC  (Volatile  Organic  Compound)  products  and  wood  products  are  selected  to  have  no 
added  urea-formaldehyde.  To  not  compromise  any  of  the  benefits  gained  by  using  these 
low-emitting  materials,  and  to  not  create  any  off-gassing  during  the  tenant  fit-up 
construction  that  could  be  absorbed  by  materials  installed  under  the  core/shell,  all 
tenants  are  encouraged  to  utilize  adhesives,  sealants,  paints,  coatings,  carpet,  and 
manufactured  wood  products  that  meet  the  requirements  of  the  LEED  Cl  program,  Low- 
emitting  Materials  credit  (inclusive). 

All  spaces  where  hazardous  gases  or  chemicals  may  be  present  or  used,  i.e.  housekeeping 
closets,  are  designed  with  full  height  walls,  exhaust  ventilation  and  door  closer.  The 
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exhaust  rate  is  at  least  0.5  CFM  per  square  foot  of  the  space,  with  no  air  recirculation. 
Building  entrances  are  provided  with  walk-off  mats  to  remove  dirt  and  debris  from  the 
shoes  of  people  entering  the  building  and  will  be  cleaned  and  maintained  by  house¬ 
keeping  weekly  while  the  space  is  vacant;  once  the  building  has  been  occupied  by  a 
tenant,  the  tenant  shall  keep  the  roll  out/  walk-off  or  replace  it  with  a  permanent  system. 
High  efficiency  MERV  13  filters  are  provided  in  the  main  outside  air  handling  unit  for 
superior  air  particulate  filtration.  Any  ventilation  units  provided  by  future  tenant  of  the 
Fitness  center  shall  have  final  filters  with  at  least  MERV  13  efficiency. 


The  base  building  utilizes  a  DDC  based  energy  management  control  system.  This  system 
is  a  programmable  type  system  and  includes  a  PC  based  user  interface  workstation.  The 
tenant  HVAC  systems  could  also  utilize  this  system  for  system  control,  alarm  notification 


and  equipment  maintenance. 


jfll 


The  HVAC  system  is  designed  to  maintain  the  building's  occupied  spaces  between  70°F 
and  75°F,  based  on  Code  seasonal  design  temperatures  of  7°F  outside  in  winter  and  87°F 
DB  /  73°F  WB  outside  in  the  summer.  The  core  and  shell  indoor  conditions  comply  with 
the  ASHRAE  55-2010,  the  indoor  temperature  and  humidity  conditions  standard.  If  the 
mechanical  systems  are  adjusted  or  new  equipment  are  being  installed  as  part  of  the 
tenant  fit-out,  care  should  be  taken  to  ensure  the  standard  referenced  is  still  being  met. 
Thermal  comfort  ranges  are  as  follows: 


.  :  .:;p. 

•  Temperature  Range:  75°F  ±  2°  in  summer,  70°F  ±  2°  in  winter. 

•  Humidity  Range:  50%  ±  10%  summer,  20%  ±  10%  in  winter. 

•  Zone  Control:  All  thermostats  and  humidity  sensors  are  located  in  the  zone  served. 

•  Outdoor  Conditions:  Per  ASHRAE  Fundamentals  2013,  outdoor  design  conditions  are  87°F 
DB/74°F  WB  in  summer  and  7°F  DB  in  winter. 


The  exterior  wall  vision  glass  has  been  selected  for  a  high  level  of  visible  transmittance 
while  having  a  good  solar  heat  gain  coefficient  and  U-value  to  minimize  energy  use  due 
to  the  exposed  location  of  the  building.  Tenants  are  encouraged  to  utilize  daylight 
dimming  control  systems  for  their  perimeter  zones  (within  15  LF  of  the  exterior  wall)  to 
further  reduce  lighting  energy  used. 
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Tenant's  Interior  Fit-Out:  LEED-CI 

As  noted  above,  the  property  offers  many  sustainable  features.  Tenants  have  the  option  of 
building  upon  these  features  in  the  fit-out  of  their  space. 

To  achieve  LEED-CI  certification,  a  minimum  of  40  points  are  needed,  out  of  an  available  110 
points.  For  Silver,  50  points  are  needed,  Gold  requires  60  points  and  Platinum  requires  80  points. 
The  LEED-CI  v4  program  credits  are  outlined  below  as  a  reference  for  the  tenants  of  XMBLY 
Development: 

Integrative  Process  (Possible  2  points) 

The  tenants  are  encouraged  to  conduct  an  early-design  analysis  of  the  site,  energy-related  and 
water-related  systems,  define  project  goals,  and  identify  opportunities  to  achieve  synergies 
between  disciplines  and  building  systems  to  design  and  construct  a  high-performance  building. 

Surrounding  Density  and  Diverse  Uses  (Up  to  8  points) 

The  tenant  has  selected  a  building  that  is  within  a  34  mile  walking  distance  of  at  least  10  basic 
services,  and  has  pedestrian  access  between  the  building  and  the  services. 

Access  to  Quality  Transit  (Up  to  7  Points) 

The  tenants  have  selected  a  building  that  is  located  within  34  mile  walking  distance,  measured 
from  a  main  building  entrance,  of  Assembly  T  Station  and  %  mile  walking  distance  of  multiple 
public  bus  stations  which  gives  them  the  opportunity  to  travel  through  Somerville,  Cambridge, 
and  Boston. 

Indoor  Water  Use  Reduction,  Prerequisite  and  Credit  (Up  to  12  Points) 

The  tenant  has  selected  a  building  that  was  designed  and  built  with  low-flow  and  low-flush 
plumbing  fixtures  for  the  bathroom  in  the  core  of  the  building.  These  fixtures  include  toilet, 
urinal,  shower  and  lavatory  faucet;  Tenants  shall  utilize  similar  low-flow  and  low-flush  fixtures 
that  exceed  the  1992  EPACT  requirements  in  their  own  spaces. 

Fundamental  Commissioning  and  Verification  (Prerequisite) 

To  increase  energy  performance  of  the  tenant's  space,  a  Commissioning  Agent  will  verify  that  the 
project's  energy-related  systems  are  installed,  calibrated  and  perform  as  intended. 

Minimum  Energy  Performance  (Prerequisite) 

The  tenant  has  selected  a  building  that  was  designed  and  built  according  to  the  ASHRAE  90.1- 
2013  energy  standard/  IECC  2015,  which  was  the  Massachusetts  Energy  Code  at  the  time  of 
construction.  Energy  efficiency  was  considered  when  designing  the  buildings,  which  includes  the 
selection  of  high-performing  window  systems  and  high-efficiency  HVAC  and  electrical  systems. 
The  mechanical  and  domestic  hot  water  systems  use  energy  efficient  technology  and  equipment. 
If  the  mechanical  systems  or  envelope  are  adjusted  or  supplemented  by  the  tenant  fit-out,  care 
should  be  taken  to  ensure  the  current  LEED  program  referenced  energy  standard  is  still  being 
met.  Not  addressed  here  is  the  lighting  density  requirements  that  fall  within  the  scope  of  the 
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tenant  fit-out;  however,  tenants  are  encouraged  to  use  high-efficiency  light  fixtures  with 
occupancy  sensor  and  daylight  dimming  controls. 

Fundamental  Refrigerant  Management  (Prerequisite) 

The  tenant  has  selected  a  building  that  was  designed  and  built  with  equipment  that  does  not  use 
any  CFC  refrigerants  for  cooling.  CFC's  adversely  affect  the  ozone  causing  environmental  harm. 
If  the  mechanical  systems  are  adjusted  or  supplemented  by  new  equipment  or  systems  in  the 
tenant  fit-out,  care  must  be  taken  to  ensure  no  CFC's  are  used  in  new  equipment. 

Enhanced  Commissioning  (Up  to  5  Points) 

As  a  LEED  prerequisite,  a  Commissioning  Agent  will  verify  that  the  project's  energy-related 
systems  are  installed,  calibrated  and  perform  as  designed.  In  addition,  the  Commissioning  Agent 
can  assist  in  the  transition  of  the  new  systems  from  the  installers  to  those  who  will  operate  and 
use  them.  They  can  provide  a  single  manual  for  the  tenant  to  assist  in  future  re-commissioning 
calibration.  The  Commissioning  Agent  can  oversee  the  training  of  operating  personnel  and  tenant 
space  occupants  as  well  as  return  within  ten  months  to  review  the  system  operations  and  assist 
in  any  outstanding  issues.  Or  the  tenant  can  pursue  this  credit  by  developing  a  monitoring-based 

commissioning  and  identify  points  to  be  measured  and  evaluated. 

V  80  w 

Optimized  Energy  Performance  (Up  to  25  Points) 

The  tenant  can  pursue  this  credit  by  either  performing  a  tenant-level  energy  simulation,  or  a 
prescriptive  compliance  by  focusing  on  base  building  systems,  tenant  HVAC  systems,  and/  or 
tenant  lighting  power.  The  tenant  can  meet  the  mandatory  requirements  of  ASHRAE  90.1-2010 
and  has  the  potential  of  achieving  up  to  25  points  by  performing  an  energy  model,  or  2-6  points 
for  the  base  building  opaque  envelope,  glazing  or  HVAC  equipment  efficiency,  or  2  points  for  the 
tenant  HVAC  zoning  and  controls,  and/or  1-4  points  for  reducing  the  interior  lighting  power 
density.  The  base  building  HVAC  system  is  designed  and  installed  to  support  achieving  this  credit. 

/v-,-  XX. 

Advance  Energy  Metering  (Up  to  2  Points) 

The  tenant  can  choose  to  achieve  these  points  by  installing  new  or  use  existing  tenant-level 
energy  meters  and  commit  to  share  the  energy  consumption  data  with  USGBC. 

Enhanced  Refrigerant  Management  (Possible  1  Point) 

Tenant  shall  not  use  any  CFC  refrigerants  for  cooling,  and  the  tenant  HVAC  cooling  equipment 
shall  not  exceed  a  maximum  allowable  impact  per  ton  of  100. 

Green  Power  (Up  to  2  Points) 

Tenant  can  choose  receiving  a  credit  for  supporting  alternative  energy  by  purchasing  50%  or 
100%  of  their  electricity  from  a  green  power  source,  carbon  offsets,  or  renewable  energy 
certificates  for  a  minimum  of  five  years.  Renewable  sources  must  be  defined  by  the  Center  for 
Resource  Solutions  (CRS)  as  a  Green-e  product.  Most  often,  the  purchase  of  Green-e  Tradable 
Renewable  Certificates,  also  known  as  RECs,  are  the  method  chosen  for  achieving  this  credit.  This 
credit  generally  has  been  found  to  be  cost-effective. 
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Storage  and  Collection  of  Recyclables  (Prerequisite) 

A  central  area  for  storing  the  collection  of  tenants'  recyclables  before  removal  from  the  site  has 
been  provided.  During  the  design  and  construction  of  the  tenant  spaces,  areas  for  tenant  specific 
recycling  bins  shall  be  provided  within  the  tenant  space.  These  areas  shall  include,  but  are  not 
limited  to,  kitchenettes,  copy  rooms,  printer  areas  and  other  spaces  near  trash  bins. 

Construction  and  Demolition  Waste  Management  Planning  (Prerequisite) 

The  tenant  will  be  provided  with  sustainable  practice  options  for  construction  waste  removal.  A 
large  percentage  of  our  landfills  are  composed  of  building  construction  waste.  To  comply  with 
this  prerequisite,  the  tenant  will  establish  waste  diversion  goals  and  will  ensure  that  a  percentage 
of  at  least  five  construction  and  demolition  materials  will  be  diverted  from  landfills  to  be  recycled 
or  reused. 

Long-term  Commitment  (1  Point) 

The  tenant  could  commit  to  sign  a  lease  for  at  least  10  years  and  achieve  1  point.  This  action  will 
help  with  conserving  resources  and  reducing  the  environmental  impacts. 

Interiors  Life-cycle  Impact  Reduction  (Up  to  4  Points) 

To  achieve  this  credit,  tenant  can  reuse  or  salvage  at  least  50%  of  the  interior  nonstructural 
elements  (2  points),  reuse  or  refurbish  furniture  for  at  least  30%  of  the  total  furniture  cost  (1 
point),  and/or  follow  the  flexible  and  adaptive  design  strategies  (1  point). 

Building  Product  Disclosure  and  Optimization  -  Environmental  Product  Declarations  (Up  to  2 
Points);  Sourcing  of  Raw  Materials  (Up  to  2  Points);  Material  Ingredients  (Up  to  2  Points) 

Tenants  are  encouraged  to  buy  and  use  products  and  materials  that  have  lower  environmental 
impacts,  and  economically  and  socially  preferable  life  cycle  impacts.  Manufacturing  companies 
are  developing  Environmental  Product  Declarations  (EDP),  conforming  to  ISO  14025,  14040, 
14044,  and  EN  15804  or  ISO  21930,  and  making  them  publicly  available.  Tenants  are  also 
encouraged  to  use  materials  and  products  from  manufactures  that  have  public  reports  of  raw 
material  suppliers,  extraction  locations,  along  with  a  commitment  to  reducing  environmental 
harms  from  extraction  and  manufacturing  of  products. 

Construction  and  Demolition  Waste  Management  (Up  to  2  Points) 

The  tenant  will  be  provided  with  sustainable  practice  options  for  construction  waste  removal.  A 
large  percentage  of  our  landfills  are  composed  of  building  construction  waste.  To  earn  this  credit, 
the  interior  fit-out  of  the  tenant's  space  will  ensure  that  a  minimum  of  50%  (for  1  point)  or  75% 
(for  2  points)  of  construction  and  demolition  waste  will  be  diverted  from  landfills  to  be  recycled. 
Or  the  tenant  can  achieve  2  points  by  reducing  the  total  waste  material,  ensuring  that  the 
generated  waste  is  less  than  2.5  pounds  per  square  foot. 

Minimum  Air  Quality  Performance  (Prerequisite) 

The  tenant  has  selected  a  building  that  was  designed  and  built  following  the  requirements  of  the 
ventilation  standard,  ASHRAE  62.1-2010.  If  the  mechanical  systems  are  adjusted  or 
supplemented,  care  should  be  taken  to  ensure  the  current  LEED  referenced  ventilation  standard 
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is  still  being  met.  If  tenant  chooses  to  pursue  LEED  certification  for  their  fit-out,  the  requirements 
of  ASHRAE  90.1-2010  should  be  met. 

Environmental  Tobacco  Smoke  Control  (Required) 

The  tenant  has  selected  a  building  that  was  designed  and  built  to  meet  the  requirements  of  this 
prerequisite.  There  is  no  smoking  allowed  in  this  building  in  accordance  with  Commonwealth  of 
Massachusetts  Law.  Smoking  is  prohibited  outside  within  25  feet  of  any  entries,  outdoor  air 
intakes  and  operable  windows. 

Enhanced  Indoor  Air  Quality  Strategies  (Up  to  2  Points) 

The  tenant  has  the  potential  of  achieving  at  least  1  point  under  this  credit  based  on  controlling 
the  sources  of  indoor  chemicals  and  pollutants.  Areas  where  hazardous  materials  or  chemicals 
are  used,  and  any  high  volume  printing  and  copying  rooms  would  need  to  be  separated  from 
other  spaces  within  the  tenant  area  by  deck-to-deck  partitions  and  provided  with  exhaust 
ventilation  in  the  amount  of  0.5  CFM/SF  minimum,  to  maintain  the  specified  pressure 
differential.  Tenant  HVAC  equipment  supplying  outside  air  would  need  to  be  provided  with  MERV 
13  filters.  Any  high-volume  tenant  entryways  would  need  to  be  provided  with  permanent  walk- 
off  mats  to  allow  employees  and  visitors  to  remove  the  dirt  and  debris  from  their  shoes  as  they 
enter  the  building.  1 

The  tenant  can  also  achieve  one  extra  point  by  installing  carbon  dioxide  monitoring  in  all  densely- 
occupied  spaces,  design  for  increased  ventilation,  minimize  and  control  the  entry  of  pollutants 
into  the  building,  and  evaluate  potential  sources  of  additional  air  contaminants  besides  C02. 

.  !i,  ■  '  }  j|P 

Low-emitting  Materials  (Up  to  3  Points) 

The  base  building  uses  low  VOC  (Volatile  Organic  Compound)  materials  to  ensure  a  healthy 
environment.  The  tenant  is  encouraged  to  use  low  VOC  materials,  which  are  organized  in  six 
categories,  each  with  different  thresholds  of  compliance:  interior  paints  and  coatings;  interior 
adhesives  and  sealants;  flooring;  composite  wood;  ceilings,  walls,  thermal,  and  acoustic 
insulation;  furniture. 

Construction  Indoor  Air  Quality  Management  Plan  (1  Point) 

The  interior  fit-out  of  the  space  will  implement  best  practices  for  air  quality.  Measures  taken 
by  the  contractors  will  include  protection  of  duct  and  mechanical  systems,  absorptive  materials 
and  good  housekeeping  in  accordance  with  SMACNA  Indoor  Air  Quality  guidelines  for  building 
under  construction. 

Indoor  Air  Quality  Assessment  (2  Points) 

There  are  two  possible  ways  to  achieve  this  credit.  First  is  performing  a  flush-out  of  the  tenant 
space  after  the  completion  of  construction  but  prior  to  moving  in.  The  time  of  the  flush-out  is 
dependent  on  the  area  of  space  but  is  (on  average)  two  weeks.  The  other  option  is  to  perform 
indoor  air  quality  testing,  which  is  an  additional  cost  but  provides  the  tenant  a  record  of  the  air 
quality  prior  to  moving  in.  Items  tested  include  particulates,  formaldehyde,  TVOC,  4-PCH  and 
carbon  monoxide. 
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Thermal  Comfort  (1  Point) 

The  core  and  shell  indoor  conditions  comply  with  the  ASHRAE  55-2010,  the  indoor  temperature 
and  humidity  conditions  standard.  The  base  building  HVAC  system  is  designed  and  installed  to 
support  achieving  this  credit.  If  the  mechanical  systems  are  adjusted  or  supplemented  as  part  of 
the  tenant  fit-out,  care  should  be  taken  to  ensure  the  standard  referenced  is  still  being  met,  and 
if  tenants  choose  to  pursue  this  credit  they  should  comply  with  ASHRAE  55-2010  requirements. 
Thermal  comfort  ranges  are  as  follows: 

•  Temperature  Range:  75°F  ±  2°  in  summer,  70°F  ±  2°  in  winter. 

•  Humidity  Range:  50%  ±  10%  summer,  20%  ±  10%  in  winter. 

•  Zone  Control:  All  thermostats  and  humidity  sensors  are  located  in  the  zone 
served. 

•  Outdoor  Conditions:  Per  ASHRAE  90.1-2007,  outdoor  design  conditions  are  87°F 
DB/73°F  WB  in  summer  and  7°F  DB  in  winter. 

Interior  Lighting  (Up  to  2  Points) 

The  tenant  has  the  choice  of  achieving  this  credit  based  on  the  lighting  design  instituted.  The 
most  straightforward  method  of  achievement  is  to  provide  individual  lighting  controls  for  at  least 
90%  of  individual  occupant  spaces,  and/or  follow  the  recommended  strategies  in  the  LEED  v4 
reference  guide  to  improve  the  lighting  quality. 

Quality  Views  (1  Point) 

The  base  buildings  have  been  designed  to  give  the  occupants  views  of  outdoors  from  the  majority 
of  the  occupied  spaces.  Future  tenants  also  have  the  potential  of  achieving  a  credit  for  views  of 
outdoors  based  on  the  layout  of  the  tenant  space.  Placement  of  open  work  areas  along  the 
perimeter  wall,  with  less  used  spaces,  storage  and  closed  office  spaces  with  glass  sidelights  in  the 
core  areas  will  optimize  views  of  outside  the  building  for  the  employees.  For  more  information, 
review  the  LEED-CI  Reference  Guide  for  credit  requirements  and  additional  strategies. 

Summary  and  conclusion: 

Tenants  are  encouraged  to  pursue  project  certification  under  the  LEED  for  Commercial  Interiors 
program  sponsored  by  the  US  Green  Building  Council.  The  program  has  specific  prerequisites 
and  credits  that  are  intended  to  help  tenant  fit-up  projects  achieve  greater  sustainability.  LEED- 
CI  is  the  companion  program  to  LEED-CS  and  focuses  on  those  aspects  of  design  and  construction 
that  are  under  the  control  of  the  tenant.  Refer  to  the  attached  LEED-CS  score  sheet  for  those 
credits  that  the  Core  and  Shell  project  is  pursuing. 
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Tenant  Design  Recommendations 

General  Design  Strategies: 

•  Design  interior  components  like  demountable  partitions  and  modular  systems  for  future  change 
to  save  time  and  money. 

•  Plan  interior  layouts  to  enhance  daylight  and  airflow  while  reducing  noise  for  comfort  that 
supports  productivity  (i.e.  free  perimeter  spaces  for  open  areas  to  allow  daylight  to  penetrate 
deeper  into  the  space) 

•  Specify  energy  efficient  lighting,  such  as  fluorescent  (T5  or  T8  with  electronic  ballast)  or  LED  and 
Energy  Star  appliances  to  save  on  electrical  use  and  cost. 

•  Review  the  possibility  of  purchasing  "Green  Power"  with  the  Owner.  Electricity  can  be  provided 
from  renewable  resources  by  engaging  in  a  renewable  energy  contract  with  a  certified  Green-e 
accredited  utility  program  or  power  marketer,  or  through  use  of  Green-e  Tradable  Renewable 
Certificates. 

•  Hire  a  professional  designer  and/or  engineers,  preferably  with  experience  in  sustainable  office 
design  and  one  that  is  accredited  through  US  Green  Building  Council's  LEED  program 

•  Consider  participation  in  the  LEED  Commercial  Interiors  program  early  in  the  Design  or  Pre-Design 
phase  to  capitalize  on  resources  and  strategies  for  integrated  design  approaches. 

Materials: 

•  Use  local  materials,  including  materials  manufactured  locally  and  preferably  those  made  with 
primary  materials  that  are  sourced  locally. 

•  Use  durable  materials  to  save  money  and  time  for  frequent  replacement  or  cleaning  (i.e.  hard 
flooring  made  from  ceramic,  concrete,  commercial  rubber  or  linoleum  have  longer  service  life 
than  vinyl  or  carpet  as  well  as  fewer  indoor  air  quality  concerns) 

•  Specify  materials  such  as  carpet  with  recycled  content,  preferably  post-consumer  and/or 
postindustrial. 

•  Specify  paints,  wall  coverings,  carpets  and  adhesives  with  low  emitting  volatile  organic 
compounds  (VOC)  and  those  that  don't  support  microbial  growth  for  better  indoor  air  quality. 

•  Specify  resilient  or  hard-surface  floor  coverings,  such  as  linoleum,  rubber  or  tile,  that  don't  trap 
contaminants  or  dust. 

•  Select  materials  that  are  safe  to  handle  (i.e.  no  hazardous  metals,  fibers  or  caustic  chemicals)  and 
use  methods  that  minimize  release  of  volatiles  and  trapped  dust. 

•  Select  materials  that  can  be  salvaged  and  reused,  or  at  least  recycled,  and  the  end  of  their  service 
life. 
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Electricity/  Lighting: 


•  Use  light  colors  to  enhance  effects  of  daylight. 

•  Shade  windows  where  possible  to  minimize  effects  of  outdoor  temperature  during  cooling 
periods. 

•  Incorporate  lighting  controls  to  enhance  comfort  and  productivity  within  spaces. 

•  Use  the  energy-saving  versions  of  office  equipment  and  appliances.  The  US  Department  of  Energy 
has  developed  the  "ENERGYSTAR"  program  which  labels  computer  monitors,  office  equipment 
and  appliances.  More  information  is  available  at  http://www.energystar.gov.  html. 

•  Select  energy  efficient  light  fixtures  for  reduced  energy  consumption. 

•  Design  with  low-energy  density  and  reduced  glare  in  mind. 

•  Utilize  occupancy  sensors  to  switch  off  lights  in  areas  with  intermittent  use. 

Construction  Management: 


Have  your  contractor  develop  Construction  Management  Plan  to  minimize  dispersal  of  dust  or 
pollutants 

■  ■- 

Request  that  your  contractor  separate  debris  to  facilitate  recycling. 


Use  Alternative  Forms  of  Transportation 


Vehicle  use  is  one  of  the  most  significant  causes  of  environmental  pollution.  The  fossil  fuels  consumed  in 
operating  an  automobile  or  truck  emits  carbon  dioxide  as  a  by-product  of  their  combustion.  One  step  to 
reduce  the  emissions  from  personal  vehicles  use  is  to  purchase  fuel-efficient  and  low-emitting  vehicles, 
including  hybrid  vehicles  that  operate  on  electricity  as  well  as  fossil  fuel  and  have  a  high  gas  mileage  rating. 
Hybrid  vehicles  maintain  more  constant  fuel  efficiency  in  varying  travel  speeds  and  conditions.  Shut-off  of 
the  combustion  engine  during  idle  and  captured  energy  from  braking  means  a  hybrid  will  deliver  higher 
fuel  savings  even  for  short  in-town  trips  involving  more  starts  and  stops  compared  to  a  standard  fuel 
vehicle  which  gain  the  most  fuel  economy  when  traveling  at  a  constant  higher  speed  over  a  greater 
distance  as  with  interstate  highway  travel.  XMBLY  Development  provides  preferred  parking  spaces  to 
employees  and  tenants  who  use  hybrid  or  alternative  fuel  vehicles. 

Another  way  to  off-set  emissions  from  automobiles  is  to  use  a  shared  car  service.  Having  multiple 
members  "share"  a  car  reduces  the  need  for  each  individual  to  have  their  own  car,  limiting  the  total 
number  of  cars  on  the  road  and  thus  reducing  the  total  emissions  from  vehicular  use.  Due  to  the  building's 
location,  there  are  several  public  transportation  options  for  getting  around  the  City  besides  driving.  There 
are  several  public  bus  stations  located  within  quarter  mile  from  the  main  entry  to  the  facilities,  making  it 
a  viable  solution  for  commute  to  the  facility's  occupants  and  visitors. 
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Green  Finish  Choices 

Several  elements  in  the  XMBLY  project  are  constructed  with  environmentally  friendly  and  healthy 
products.  The  adhesives  and  sealants  used  in  the  interior  of  the  building  contain  low  amounts  of  volatile 
organic  compounds  as  does  all  the  paint  on  the  interior  of  the  building.  Other  wall  coverings  also 
contribute  to  the  sustainable  interior  design  by  containing  recycled  materials  and  having  low  amounts  of 
volatile  organic  compounds  in  the  products  and  adhesive.  Volatile  organic  compounds  (VOC)  release  toxic 
gasses  as  they  cure  and  set  that  can  be  harmful  when  inhaled  by  humans. 

To  continue  to  keep  the  facility  environmentally  friendly,  XMBLY  management  team  requests  its  tenants 
to  use  low-VOC  materials  when  painting  or  repairing  surfaces.  Products  with  recycled  content  or  rapidly 
renewable  materials  have  to  be  considered  when  replacing  or  repairing  wall  surfaces. 

Lower  your  thermostat  in  winter  and  raise  it  in  summer;  use  timers  and  set-back  controls. 

Digital  programmable  thermostats  have  to  be  installed  in  all  tenant  units  which  will  enable  tenants  to 
reduce  space  temperatures  during  periods  when  the  facility  is  not  occupied,  thus  reducing  energy  demand 
and  cost  for  space  heating  and  cooling.  More  energy  and  money  are  saved  by  turning  the  thermostat 
down  or  up  (depending  on  the  season)  than  to  leave  the  thermostat  set  at  a  certain  temperature  24  hours 
a  day.  Reducing  the  amount  of  required  cooling  or  heating  throughout  the  day  reduces  the  demand  for 
energy  and,  in  return,  reduces  the  cost  of  running  the  equipment. 
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Product  Recommendations 


The  following  are  some  suggestions  about  products  tenants  may  want  to  consider  when  setting  up  their 
space.  Not  only  will  these  projects  aid  in  personalizing  your  space,  but  they  will  help  uphold  and  promote 
LEED  objectives  and  ultimately  help  you  reap  the  financial,  environmental,  and  health-related  benefits 
that  these  products  have  to  offer. 


Products 


There  are  several  benefits  to  be  gained  from  specifying  'green'  appliances  and  equipment,  applications, 
materials,  and  finishes  for  your  project.  Using  products  made  from  recycled  materials  can  reduce  the 
purchasing  cost  because  extraction  and  refinement  of  raw  materials  was  not  needed.  Using  energy 
efficient  appliances  and  equipment  helps  cut  down  on  energy  costs  which  leads  to  substantial  savings 
over  a  lifetime  and  minimizes  environmental  impact.  By  using  goods  that  have  low  or  no  VOCs,  you  are 
preserving  indoor  air  quality  which  promotes  a  healthy  immune  system  and  keeps  ecosystems  robust  and 
efficient. 

;  m 

^§Sk.  jmSSF 

Recycled  Content  and  Regional  Materials 


The  majority  of  materials  used  at  XMBLY  buildings  contain  recycled  content.  Some  of  those  materials 
include  steel,  insulation,  gypsum  board  etc.  When  defining  a  new  interior  space,  tenants  are  encouraged 
to  consider  building  materials  made  with  recycled  content.  Finding  such  materials  is  surprisingly  easy  and 


cost-effective.  For  example,  some  building  materials  that  often  contain  recycled  content  are  metal  studs, 
drywall,  and  carpet,  in  addition  to  different  types  of  salvaged  wood  which  can  be  installed  as  flooring  or 
decorative  millwork.  Not  all  brands  have  the  same  amounts  of  recycled  content  and  therefore  ask  for 
products  that  have  recycled  content  and  are  locally  manufactured  when  talking  with  a  contractor  about 
purchasing  materials. 

By  using  locally  extracted  and  regionally  manufactured  products,  a  healthy  local  economy  is  sustained 
which  retains  community  capital  and  provides  a  more  stable  tax  base.  Environmental  impacts  resulting 
from  transportation  are  reduced,  and  local  materials  are  often  more  responsive  to  local  climate,  which 
can  aid  in  reducing  your  costs  associated  with  temperature  control  and  material  break-down.  Purchasing 
local  materials  for  renovations  can  save  transportation  costs  as  smaller  quantities  don't  always  qualify  for 
discounts  on  shipping.  The  following  are  some  examples  of  materials: 


•  Gypsum  Wallboard:  US  Gypsum,  Montreal,  Quebec,  Canada 

•  Insulation:  Certainteed,  Valley  Forge,  Greenguard  Certified 

•  Metal  Studs:  Dietrich  Framing,  Sparrows  Point,  MD,  or  Nucor  Auburn,  Auburn 

•  Tile,  Mortar  and  Grout:  Laticrete,  Bethany,  CT  -  Greenguard  Certified,  Low  VOC  products 

•  Fireproofing:  Grace  Monokote,  Cambridge,  MA,  low  VOC  products 

•  Sealants:  Tremco,  Beachwood,  OH  -  Low  VOC 
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•  Paints:  Sherwin  Williams  Pro-Green  Paints,  Fitchburg,  MA  -  Low  VOC  paint;  Benjamin  Moore 
Aura  Paints,  Montvale,  NJ  -  Low  VOC  paint 

Choose  low-VOC  Products 

VOCs  or  Volatile  Organic  Compounds  are  chemicals  that  can  enter  and  contaminate  the  surrounding 
atmosphere  under  normal  conditions.  While  VOCs  contribute  to  ozone  depletion  and  global  warming, 
they  also  have  a  more  immediate  effect  on  consumers'  health  in  that  they  can  be  damaging  to  the  upper 
respiratory  system,  especially  those  of  small  children  and  the  elderly. 

Information  regarding  the  VOC  content  of  a  specific  product  and  information  such  as  reactivity,  toxicity, 
and  first  aid  methods  are  available  to  consumers  in  the  form  of  an  MSDS,  or  Material  Safety  Data  Sheet. 
Such  sheets  can  be  obtained  by  calling  a  manufacturer  directly  and  requesting  the  material,  or  by  simply 
visiting  the  manufacturer's  website.  The  following  list  contains  few  examples  of  low-  VOC  products  for 
common  surface  finishing  needs.  They  range  from  low-VOC  options  of  common  brand-name  products  to 
more  exotic  and  highly  eco-friendly  items.  There  are  many  more  options  available,  and  you  are 
encouraged  to  research  on  your  own,  or  ask  your  contractor  to  specify  low  VOC  products. 

Paints  and  Finishes 

Air  quality  is  important  to  consider  when  selecting  paint,  for  your  safety  and  the  safety  of  the 
environment.  Low  VOC  paints  and  surface  coatings  release  fewer  toxins  as  they  cure  and  wear, 
and  have  a  noticeably  less  irritating  smell.  Proper  disposal  and  usage  methods  also  ensure  minimal 
contamination. 

•  Sherwin-Williams  (Carries  Specific  Low-VOC  Paint) 
www.sherwin-williams.com 

•  Yolo  Color  house  (No  VOC  Paints  and  Primers) 
www.volocolorhouse.com 

•  The  Old-Fashioned  Milk  Paint  Company  (No  VOC  Paints,  Specialty  Applications) 
www.milkpaint.com 

Adhesives  and  Sealants 

Adhesives  and  sealants  are  very  prevalent  in  many  interior  applications  such  as  flooring,  tile,  and 
wall  covering.  Even  long  after  these  materials  are  installed,  the  adhesives  and  sealants  can 
continue  to  release  toxic  gases.  Using  adhesives  and  sealants  with  a  low  VOC  content  helps  reduce 
the  amount  of  gases  released,  and  helps  improve  the  overall  health  of  everyone  living  in  your 
home. 

•  OSI  Sealants  (All-Purpose  Water-Based  Sealants  and  Adhesives) 
www.osisealants.com 

•  AFM  Safecoat  &  SafeChoice  (Sealants,  Adhesives) 
www.afmsafecoat.com 


Page  18  of  15 


Tenant  Design  &  Construction  Guidelines 
XMBLY  |  5  Middlesex  Ave 


Carpets 

Manufacturing  carpets  involves  many  chemical  processes  that  release  VOCs  even  after  final 
installation.  Carpet  pads  and  adhesives  used  to  install  the  system  also  release  VOCs.  Although 
there  are  low-VOC  options  available,  the  Carpet  and  Rug  Institute  has  its  own  qualification  label 
called  Green  Label  or  Green  Label  Plus.  Products  with  the  Green  Label  designation  are  certified 
low-VOC  and  are  made  with  other  ecological  attributes  such  as  containing  recycled  content  and 
using  clean-air  assembly  methods  which  contributes  to  a  healthy  environment  and  ensures  better 
health  of  those  making  the  product.  Carpet  being  replaced  can  usually  be  recycled  through  the 
carpet  manufacturer.  This  process  is  usually  done  through  the  carpet  installer.  Ask  if  the 
manufacturer  you  choose  has  a  recycling  program  and  would  be  able  to  take  the  old  carpet. 

•  Mohawk 


www.mohawkcarpet.com 

Bentley  Prince  Street 
www.bentleyprincestreet.com 

Earth  Weave  Carpet  Mills,  Inc. 
www.earthweave.com 


Floor  Coverings 


1* ' 


HP 


Floor  coverings  such  as  vinyl  tile  and  laminate  flooring  are  also  made  from  chemical  processes 
that  release  VOCs  after  final  installation.  Adhesives  and/or  sealants  used  to  install  any  kind  of  tile 
floor  covering  also  contain  VOCs.  As  with  carpeting,  ecologically  designed  products  are  available 
that  use  cleaner  production  methods  and  can  contain  recycled  content. 

•  Mannington  (Laminate,  Hardwood,  Porcelain,  Resilient  Alternatives) 
www.mannington.com 

•  EcoTimber  (Bamboo,  Managed  Hardwood  Flooring) 
www.ecotimber.com 


Wicanders  (Cork  Flooring) 
www.wicanders.com 


% 


Wall  Coverings 

Vinyl  wallpapers  are  chemically  processed  similarly  to  vinyl  floor  coverings  and  also  off-gas  toxic 
VOCs  after  final  installation.  Adhesives  used  to  apply  any  kind  of  wall  covering  contain  VOCs.  Using 
low-VOC  options  provides  for  a  healthier  indoor  environment.  Wall  covering  choices  include 
recycled  content  or  products  made  of  rapidly  renewable  materials. 

•  Caba  Company  (Alternative  Wall  Covering) 
www.barkskin.com 

•  Living  Green  (Grasscloths,  Bamboo,  Cork,  Sisal) 
www.livingreen.com 


Page  19  of  15 


Tenant  Design  &  Construction  Guidelines 
XMBLY  |  5  Middlesex  Ave 


Finish  Work,  Cabinetry  and  Furniture 

Wood  is  a  common  material  for  finish  work,  cabinetry  and  furniture.  Selecting  woods  that  are 
certified  by  the  Sustainable  Forestry  Initiative  or  the  Forestry  Stewardship  Council  ensures  that 
the  wood  comes  from  trees  that  are  farmed  specifically  for  lumber  and  are  replaced  in  equal 
quantity  of  use.  This  prohibits  the  destruction  of  native  forested  areas  for  commercial  wood  use, 
and  allows  the  natural  cycle  of  wooded  areas  to  continue.  Rapidly  renewable  wood  choices  are 
also  an  ecologically-minded  resource.  A  material  qualifies  as  rapidly  renewable  if  it  can  be 
naturally  renewed  within  ten  years.  Wood  products  such  as  bamboo,  cork,  and  some  varieties  of 
poplar  are  all  considered  rapidly  renewable  and  are  widely  used  in  trim  work  and  flooring. 

Forest  Stewardship  Council 
212  Third  Avenue  North,  Suite  280 
Minneapolis,  MN  55401 
Phone: +1612.353.4511 
Fax:  +1  612.208.1565 
www.fscus.org 

Urea-Formaldehyde,  also  known  as  urea-methanol,  is  a  transparent  thermosetting  plastic  or  resin 
that  is  typically  used  in  finishes,  adhesives,  or  molded  objects.  It  is  also  commonly  used  when 
making  Medium  Density  Fiberboard  (MDF),  which  is  used  in  all  kinds  of  building  applications, 
especially  cabinetry.  As  with  VOCs,  it  is  not  safe  to  inhale  the  gas  released  by  urea-formaldehyde 
resins.  You  can  specifically  request  that  MDF  and  other  composites  made  with  urea-formaldehyde 
resins  are  not  used  in  your  renovation. 

Information  Resources 

•  United  States  Green  Building  Council  -  www.usgbc.org 

•  American  Society  of  Heating,  Refrigerating  and  Air  Conditioning  Engineers  -  www.ashrae.org 

•  DOE  (Dept,  of  Energy)  -  lighting,  daylighting,  appliances  and  more  -  www.eere.energy.gov 

•  Environmental  Building  News,  GreenSpec  Directory  &  Green  Building  Advisor  by  Building  Green, 
Inc.  www.buildinggreen.com 

•  Green  Seal,  Inc.  Choose  Green  Reports,  www.greenseal.org 

•  Green-e,  Program  for  electricity  from  renewable  sources,  http://www.green-e.org 

•  Greener  Buildings,  by  GreenBiz.com  and  the  USGBC,  http://www.greenerbuildings.com 
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Mitigation  Measures 

Improved  thermal  properties  for  window  assembly 

Improved  thermal  properties  for  framed  walls 

Reduced  core  lighting  power  density 

Reduced  interior  lighting  power  density  -  tenant  spaces 

Reduced  lighting  power  density  -  parking 

Low-flow  core  plumbing  fixtures  and  high-efficiency  DHW  system 

High-efficiency  gas-fired  condensing  boilers 

High-efficiency  water-cooled  chillers 

Outdoor  air  temperature  control  for  HW  and  CHW  systems  (Note  3) 

Variable  speed  HW  and  CHW  pumping  system 

Cooling  tower  with  variable  speed  fans 

Fan  Power  Terminal  boxes  with  EC  motors 

High-efficiency  (at  least  10%  better  than  code)  DX  cooling  units 

High-efficiency  heat  pump  systems 
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Note  2:  All  flow  and  flush  plumbing  fixtures  will  be  installed  by  the  owner,  and  therefore,  they  are  base  building  mitigation  measures. 

Note  3:  The  infrastructure  will  be  installed  under  the  base  core  and  shell  building,  the  implementation  of  the  control  is  the  tenant's 
responsibility. 
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After  recording  return  to: 

City  of  Somerville  Law  Department 
Somerville  City  Hall 
93  Highland  Avenue,  2nd  Floor 
Somerville,  MA  02143 
Attn:  Eileen  McGettigan,  Esq. 


Recording  Information  Area 

DEVELOPMENT  COVENANT 

This  DEVELOPMENT  COVENANT  (this  “Covenant”)  is  made  as  of  the _ day  of 

_ ,  2018  (the  “Effective  Date”)  by  and  between  the  CITY  OF 

SOMERVILLE  (the  “City”),  a  municipal  corporation  with  an  address  of  93  Highland  Avenue, 
Somerville,  Massachusetts  02143,  and  CDNV  ASSEMBLY,  LLC  (“the  Developer”),  a  limited 
liability  company  with  an  address  of  120  Water  Street,  Boston,  Massachusetts  02109. 

BACKGROUND 

WHEREAS,  the  residents  of  Somerville  have  worked  tirelessly  to  advance  their  common 
goals  for  the  future  growth  and  development  of  the  city  as  fully  expressed  in  the  document 
SomerVision ,  the  city’s  official  comprehensive  plan  duly  adopted  by  its  Planning  Board  and 
endorsed  by  its  Board  of  Aldermen  in  April  2012,  through  which  the  City  aspires  to  promote  the 
common  good  and  improve  the  quality  of  life  of  all  residents  by  enhancing  and  expanding  job 
creation,  open  space,  housing  development,  and  transportation; 


WHEREAS,  the  Developer  has  proposed  a  mixed  use  development  located  at  5 
Middlesex  Ave  consisting  of  approximately  1.5  million  square  feet  (MSF)  of  residential  and 
commercial  uses  within  five  (5)  mixed-use  buildings,  each  on  its  own  block  (collectively,  the 
five  mixed-use  buildings  described  below  shall  be  referred  to  herein  as  “the  Project”).  The 
buildings  include: 


Block  21,  which  includes  office/lab  uses,  retail/active  use  space,  and  an  unimproved 
space  suitable  for  a  fire  station.  Block  21  as  proposed  would  have  two  towers  sitting 
above  a  five-level  podium  (the  lower  tower  at  approximately  190’  and  the  taller  tower  at 
approximately  250’)  for  a  total  of  approximately  674,000  SF.  Block  21,  as  proposed, 
would  have  approximately  322,500  sq.  ft.  lab/commercial  and  7,450  sq.  ft.  of  ground 
floor  commercial  space; 


Block  23,  which  includes  six  levels  of  329  residential  units  above  a  two-story  podium  of 
retail/active  use  space  and  parking.  Block  23,  as  proposed,  would  have  approximately 
322,550  sq.  ft.  of  residential  and  7,440  sq.  ft.  of  ground  floor  commercial  space; 
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(c.)Off  Site  Infrastructure  Contribution.  The  Developer  shall  contribute  funds  in  the 
amount  of  $2.00  per  gross  square  foot  of  development  of  the  Project  (the  “Off  Site 
Infrastructure  Contribution”)  in  order  to  ensure  that  Assembly  Square’s  revitalization 
and  redevelopment  can  address  additional  infrastructure  needs.  For  purposes  of 
calculating  the  Off  Site  Infrastructure  Contribution,  the  square  footage  of  structured 
parking  permitted  as  a  required  part  of  the  Project  shall  be  excluded.  The  fee  per 
square  foot  of  the  Off  Site  Infrastructure  Contribution  shall  be  adjusted  annually  by 
the  change  in  CPI  beginning  on  the  CPI  Adjustment  Date  until  the  date  on  which  the 
Building  Inspector  issues  the  first  building  permit  for  such  building.  Fifty  percent 
(50%)  of  the  Off  Site  Infrastructure  Contribution  shall  be  due  and  payable  when  the 
Building  Inspector  issues  the  building  permit  for  each  building  that  is  part  of  the 
Initial  Phase  or  the  Future  Phases  and  fifty  percent  (50%)  shall  be  due  and  payable 
when  the  Building  Inspector  issues  the  Certificate  of  Occupancy  for  each  such 
building.  The  portion  of  the  Offsite  Infrastructure  Contribution  due  upon  the  issuance 
of  a  building  permit  as  described  above  shall  be  wired  to  the  City  in  immediately 
available  federal  funds  within  fifteen  (15)  days  after  no  appeal  to  such  permit  is  filed, 
or  if  filed,  is  resolved  to  the  Developer’s  satisfaction. 

(d .) Future  Phase  Contribution.  The  Developer  shall  contribute  funds  in  the  amount  of 
$2.00  per  gross  square  foot  of  development  of  a  Future  Phase  (the  “Future  Phase 
Contribution”).  At  the  time  of  execution  of  this  Covenant,  Block  23  (330,000  sq.  ft., 
representing  24.7%  of  the  new  buildable  square  footage  of  the  Developer’s 
anticipated  master  plan  of  1,334,000)  is  anticipated  to  be  the  Initial  Phase.  If, 
however,  Block  23  is  not  the  first  part  of  the  Developer’s  proposed  PUD  Master  Plan 
to  be  constructed,  then  the  first  Block  to  be  constructed  shall  be  known  as  the  Initial 
Phase.  Accordingly,  “Future  Phase”  as  set  forth  herein  shall  refer  to  any  Block  or 
portion  thereof  to  be  constructed  by  the  Developer  after  the  Initial  Phase.  The  Future 
Phase  Contribution  shall  be  in  addition  to,  and  not  in  substitution  of,  any  payment 
required  of  the  Developer  for  the  Transit  Contribution,  Area  Enhancement  Fund 
Contribution,  and/or  Off  Site  Infrastructure  Contribution  required  hereunder.  The 
City,  in  its  sole  discretion,  may  allocate  all  or  portions  of  each  Future  Phase 
Contribution  to  the  City’s  transit,  infrastructure,  or  area  enhancement  needs.  For 
purposes  of  calculating  the  Future  Phase  Contribution,  the  square  footage  of 
structured  parking  permitted  as  a  required  part  of  the  Future  Phase  shall  be  excluded. 
The  fee  per  square  foot  of  the  Future  Phase  Contribution  shall  be  adjusted  annually  by 
the  change  in  the  CPI  beginning  on  the  CPI  Adjustment  Date  until  the  date  on  which 
the  Building  Inspector  issues  the  first  building  permit  for  such  Future  Phase  building. 
Fifty  percent  (50%)  of  the  Future  Phase  Contribution  shall  be  due  and  payable  when 
the  Building  Inspector  issues  the  building  permit  for  each  building  that  is  part  of  the 
Future  Phases  and  fifty  percent  (50%)  shall  be  due  and  payable  when  the  Building 
Inspector  issues  the  Certificate  of  Occupancy  for  each  such  building.  The  portion  of 
the  Future  Phase  Contribution  due  upon  the  issuance  of  a  building  permit  as  described 
above  shall  be  wired  to  the  City  in  immediately  available  federal  funds  within  fifteen 
(15)  days  after  no  appeal  to  such  permit  is  filed,  or  if  filed,  is  resolved  to  the 
Developer’s  satisfaction. 
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(e.)Such  Developer  Contributions  as  set  forth  in  this  Paragraph  2(a)  -  (d)  shall  be  in 
addition  to,  and  not  in  substitution  of,  any  payment  required  by  the  Developer  under 
Article  15  of  the  Zoning  Ordinances  of  the  City  of  Somerville,  on-site  inclusionary 
zoning  per  Article  13  of  the  Zoning  Ordinances  of  the  City  of  Somerville, 
maintenance  on  land  owned  by  the  Developer,  and  requirements  for  Infiltration  and 
Inflow  C‘I/I”)  mitigation.  Said  I/I  mitigation  may  provide  additional  resources  for 
resolving  infrastructure  challenges,  consistent  with  the  City’s  I/I  policy. 

3.  (a)  In  Kind  Contributions  Towards  Off  Site  Infrastructure  Contributions. 
Notwithstanding  the  foregoing,  the  Off  Site  Infrastructure  Contribution  may  be  made  in  kind,  up 
to  a  maximum  $2,000,000  in  total  value,  if  the  Developer  constructs  the  improvements  set  forth 
below;  provided,  however,  that  the  cost  of  construction  of  such  improvements  shall  be  verified 
by  an  independent  construction  cost  estimator  agreed  to  by  the  parties.  Qualifying  in  kind  work 
shall  be  limited  to  the  following  improvements  and  amounts: 

*  .•  *  '  •  .•**  ■  •  *  jjjSp  * 

(i.)  public  improvements  related  to  the  Middlesex  Street/Mystic  Avenue 
intersection;  such  credit  to  be  limited  to  $1,000,000; 

v  •■■■;  • 

(a)  (ii.)  upgrades  to  four  existing  traffic  signals  identified  by  the  City’s 
Director  of  Traffic  &  Parking  in  consultation  with  the  Director  of  Transportation 

&  Infrastructure;  such  credit  shall  be  no  greater  than  $600,000; 

* 

(b)  (iii.)  improvements  to  public  safety  facilities  designed  to  serve  the 
Assembly  Square  neighborhood;  such  credit  shall  be  limited  to  $400,000. 

(b)  In  Kind  Contributions  Towards  Future  Phases.  Notwithstanding  the  foregoing,  the 
Future  Phase  Contributions  may  be  made  in  kind,  up  to  a  maximum  $2,500,000  in  total  value,  if 
the  Developer  constructs  a  16,000  sq.  ft.  building  shell  within  Block  21,  or  such  other  Block 
within  the  Project,  suitable  to  house  a  branch  fire  station  garaging  one  or  more  fire  and/or  rescue 
apparatus  and  ancillary  facilities  for  fire  personnel  staffing  the  station.  The  cost  of  construction 
of  such  improvements  shall  be  verified  by  an  independent  construction  cost  estimator  agreed  to 
by  the  parties. 

4.  Prepayment  of  Building  Permit  Fees.  The  Developer  agrees  to  pay  100%  of  the 
building  permit  fees  associated  with  the  First  Phase  upon  approval  of  its  application  for  Special 
Permit  with  Site  Plan  approval  (“SPSR”),  to  be  wired  to  the  City  in  immediately  available 
federal  funds  within  fifteen  (15)  days  after  no  appeal  to  such  permit  is  filed,  or  if  filed,  is 
resolved  to  the  Developer’s  satisfaction. 

5.  Use  of  Area  Enhancement  and  Offsite  Infrastructure  Contributions.  The  City 
shall  dedicate  the  Area  Enhancement  and  Offsite  Infrastructure  Contributions  to  public  realm 
improvements  and  infrastructure  upgrades  of  public  property  in  and  around  Assembly  Square, 
with  the  intention  of  allocating  a  substantial  portion  of  the  funding  towards:  (a)  improvements  to 
Draw  7  Park  and/or  Foss  Park;  (b)  lighting  and  other  improvements  to  the  Kensington 
Underpass;  (c)  highway  sound  barriers;  and  (d)  improvements  to  transit  infrastructure  nearby  the 
Project. 
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6.  Default/Cure.  With  respect  to  the  Developer’s  obligations  hereunder,  the 
Developer  shall  have  (a)  ten  (10)  business  days  to  cure  any  monetary  default  hereunder 
following  receipt  of  written  notice  from  the  City;  and  (b)  thirty  (30)  days  to  cure  any  non¬ 
monetary  default  following  receipt  of  written  notice  from  the  City,  provided  that  if  the  default  is 
of  such  a  nature  that  it  cannot  be  cured  with  thirty  (30)  days,  the  Developer  shall  not  be  in  default 
if  it  has  commenced  to  cure  such  default  hereunder  within  said  thirty  (30)  day  period  and 
diligently  and  continuously  prosecutes  such  cure  to  completion,  not  to  exceed  ninety  (90)  days  in 
the  aggregate. 

7.  Notice  to  Mortgagees.  If  the  City  gives  written  notice  to  the  Developer  of  a 
default  under  this  Covenant,  the  City  simultaneously  shall  furnish  a  copy  of  such  notice  to  each 
of  the  mortgagees  of  record  of  the  Property  or  Future  Phases  of  which  the  City  has  written 
notice.  If  the  Developer  has  received  notice  from  the  City  of  a  default  under  this  Covenant  and 
such  breach  is  not  cured  by  the  Developer  before  the  expiration  of  the  cure  period  set  forth  in 
Section  6  hereof,  the  holders  of  record  of  mortgages  and  construction  loan  agreements  on  the 
Project  may,  but  shall  not  be  obligated  to,  cure  any  such  breach  upon  giving  written  notice  of 
their  intention  to  do  so  to  the  City  within  thirty  (30)  days  after  such  holder  receives  such  notice 
of  breach,  and  shall  thereupon  proceed  with  diligence  to  continuously  cure  such  breach. 

8.  Disputes.  If  a  dispute  arises  concerning  the  performance  of  either  party  hereunder, 
prior  to  resorting  to  court,  the  parties  first  shall  provide  notice  to  the  other  and  shall  meet  and 
work  in  good  faith  either  directly  or  with  the  assistance  of  a  mutually-agreed  third  party  to 
attempt  to  resolve  their  dispute  in  a  prompt  manner.  If  the  dispute  has  not  been  resolved  as 
aforesaid  within  ninety  (90)  days  of  its  inception,  either  party  shall  be  free  to  seek  a  judicial 
remedy. 

9.  Notices.  Any  notice  hereunder  shall  be  in  writing  and  shall  be  deemed  duly  given 
if  (a)  mailed  by  certified  or  registered  mail,  postage  and  registration  charges  prepaid,  on  the  third 
day  after  deposit  in  US  Mail;  (b)  by  overnight  delivery  service  with  receipt,  on  the  next  business 
day  after  deposit  with  delivery  services;  or  (c)  by  hand  delivery  on  the  day  of  actual  receipt,  to 
the  parties  at  the  addresses  set  forth  below: 

Somerville  City  Hall 
93  Highland  Avenue 
Somerville,  MA  02143 
Attention:  Mayor 

Somerville  City  Hall 
93  Highland  Avenue 
Somerville,  MA  02143 
Attention:  City  Solicitor 

CDNV  Assembly,  LLC 
120  Water  Street 
Boston,  MA  02 1 09 

TBD 


The  City: 


and  to: 


Developer: 


and  to: 
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Any  address  or  name  specified  above  may  be  changed  by  notice  given  to  the  addressee 
by  the  other  party  in  accordance  with  this  Section  9.  The  inability  to  deliver  notice  because  of  a 
changed  address  of  which  no  notice  was  given  as  provided  above,  or  because  of  rejection  or 
other  refusal  to  accept  any  notice,  shall  be  deemed  to  be  the  receipt  of  the  notice  as  of  the  date  of 
such  inability  to  deliver  or  rejection  or  refusal  to  accept.  Any  notice  to  be  given  by  any  party 
hereto  may  be  given  by  counsel  for  such  party. 

10.  Certificates.  Upon  twenty  (20)  days  written  request  from  one  party,  the  other 
party  shall  execute  a  certificate  in  form  appropriate  for  recording  with  the  Middlesex  South 
Registry  of  Deeds  and  filing  with  the  Middlesex  South  Registry  District  of  the  Land  Court,  as 
applicable,  addressed  to  such  requesting  party  and/or  its  lender,  title  insurance  company, 
prospective  purchaser,  tenant  or  other  interested  party,  confirming  that  this  Covenant  is  in  full 
force  and  effect  (or,  if  not,  that  this  Covenant  has  terminated),  attaching  a  complete  copy  thereof, 
and  certifying  that  the  requesting  party  is  in  compliance  with  its  obligations  hereunder  or,  if  not, 
specifying  the  respects  in  which  the  requesting  party  is  not  in  compliance  or  that  this  Covenant 
has  terminated,  if  applicable.  Nothing  in  this  Section  10  shall  be  deemed  to  give  the  Developer 
the  unilateral  right  to  amend  or  terminate  this  Covenant.  Any  amendment  or  termination  of  this 
Covenant  shall  require  the  execution  of  an  instrument  by  the  City. 

1 1 .  Successors  and  Assigns.  The  provisions  of  this  Covenant  shall  run  with  the 
Project  and  shall  inure  to  the  benefit  of  and  be  binding  upon  the  Developer  and  the  City,  and 
their  respective  successors  and  assigns.  All  references  to  the  Developer  shall  include  its 
successors  and  assigns.  This  Covenant  shall  not  bind  or  affect  the  independent  powers  of  any 
official,  authority,  agency  or  board  of  the  City  including,  without  limitation,  the  Mayor,  the 
Board  of  Aldermen,  the  Planning  Board,  the  Board  of  Appeals,  the  Historic  Commission,  the 
Conservation  Commission  and/or  the  Building  Inspector. 

.....  V  ■ 

12.  Representations,  Warranties  and  Covenants.  The  Developer  hereby  represents, 
warrants,  covenants  and  acknowledges  to  the  City  that  (A)  the  Developer  is  a  limited  liability 
company  duly  formed,  validly  existing  and  in  good  standing  under  the  laws  of  the  State  of 

_ ;  (B)  this  Covenant  constitutes  a  valid  and  legally  binding  obligation  of  the 

Developer,  enforceable  against  the  Developer  in  accordance  with  its  terms;  (C)  neither  the 
execution,  delivery  or  performance  of  this  Covenant  nor  compliance  herewith  conflicts  with  or 
will  conflict  with  or  results  or  will  result  in  a  breach  of  or  constitutes  or  will  constitute  a  default 
under  (a)  the  charter  documents  or  operating  agreement  of  the  Developer,  (b)  any  law  or  any 
order,  writ,  injunction  or  decree  of  any  court  or  governmental  authority  applicable  to  the 
Developer  or  (c)  any  agreement  or  instrument  to  which  the  Developer  is  a  party  by  which  it  is 
bound;  and  (D)  no  authorization,  consent,  or  approval  of  any  governmental  authority  (including 
courts)  is  required  for  the  execution  and  delivery  by  the  Developer  of  this  Covenant  or  the 
performance  of  its  obligations  hereunder. 

13.  Time  of  the  Essence.  All  times  set  forth  herein  shall  be  of  the  essence. 

14.  No  Limitation  on  City’s  Authority.  Nothing  contained  in  this  Covenant  shall  in 
any  way  negate,  limit  or  restrict  the  City’s  jurisdiction  and  authority  over  this  Project,  including, 
without  limitation,  jurisdiction  under  applicable  provisions  of  the  Somerville  Zoning  Ordinance. 
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1 5.  Effectiveness  and  Duration.  The  obligations  of  the  Developer  under  this  Covenant 
shall  become  effective  upon  the  date  executed.  Except  as  provided  in  this  Section  15  or 
otherwise  in  this  Covenant,  this  Covenant  shall  be  enforceable  for  the  maximum  period 
permitted  by  applicable  law. 

(a)  If  a  third  party  timely  commences  legal  proceedings  claiming  invalidity  of 
the  SPSR  and  as  a  result  of  such  proceeding  the  SPSR  is  finally  adjudicated  to  be  invalid 
by  decision  of  a  court  of  competent  jurisdiction  (and  all  appeal  periods  with  respect  to 
such  decision  have  lapsed),  then  either  party  may  terminate  this  Covenant  upon  ten  (10) 
days’  prior  written  notice  to  the  other. 

(b)  Upon  the  full  performance  by  the  Developer  of  all  of  its  obligations 
hereunder,  the  City  shall,  at  the  Developer’s  request,  deliver  to  the  Developer  a  statement 
in  a  form  appropriate  for  recording  with  the  Middlesex  South  Registry  of  Deeds  and 
filing  with  the  Middlesex  South  Registry  District  of  the  Land  Court,  as  applicable,  stating 
that  all  of  the  terms  of  this  Covenant  have  been  satisfied  and  that  this  Covenant  is  of  no 
further  force  and  effect. 

16.  Force  Maieure.  The  performance  of  the  Developer’s  obligations  hereunder  and 
the  timeframes  applicable  to  the  Developer  hereunder  shall  be  tolled  during  the  continuance  of 
any  event  of  force  majeure.  As  used  herein,  force  majeure  shall  mean  any  cause  beyond  the 
Developer’s  reasonable  control  including,  without  limitation,  (a)  permitting  and  regulatory 
delays  caused  by  public  authority  or  third  parties,  (b)  litigation  or  administrative  appeals,  (c) 
strikes  or  labor  shortages,  (d)  shortages  of  materials  not  reasonably  foreseeable,  (e)  adverse 
weather  conditions,  (f)  fire  or  other  casualty,  or  (g)  other  like  cause;  provided,  however,  that 
changes  in  market  conditions  and  the  availability  of  financing  shall  not  be  deemed  force  majeure 
for  purposes  hereof  and  provided  further  that  such  event  actually  must  have  caused  the  delay. 

17.  Termination.  In  the  event  that  this  Covenant  is  subsequently  terminated  in 
accordance  with  its  terms,  the  Developer,  and  the  City  each  agree,  promptly  upon  the  request  of 
the  other,  to  execute  a  Termination  of  this  Covenant  in  such  form  as  may  be  necessary  for  its 
recording  with  the  Middlesex  South  Registry  of  Deeds  and  its  filing  with  the  Middlesex  South 
Registry  District  of  the  Land  Court,  as  applicable 

18.  Counterparts.  This  Covenant  may  be  executed  in  two  or  more  counterparts,  each 
of  which  shall  be  deemed  an  original  and  all  of  which  shall  constitute  one  and  the  same 
Covenant,  binding  upon  the  parties  hereto,  notwithstanding  that  all  of  the  parties  may  not  be 
signatories  to  the  same  counterpart. 

1 9.  Governing  Law.  This  Covenant  shall  be  governed  by  the  laws  of  the 
Commonwealth  of  Massachusetts. 

20.  Definition  of  CPI.  As  used  in  this  Covenant,  “CPI”  means  the  Consumer  Price 
Index  for  All  Urban  Consumers  published  by  the  Bureau  of  Labor  Statistics  of  the  United  States 
Department  of  Labor,  Boston-Brockton-Nashua,  MA-NH-ME-CT,  All  Items  (1982-84  =  100),  or 
any  successor  index  thereto,  appropriately  adjusted  and  most  recently  published  as  of  the  date  of 
any  determination  hereunder.  In  the  event  that  the  Consumer  Price  Index  is  converted  to  a 
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different  standard  reference  base  or  otherwise  revised,  the  determination  of  adjustments  provided 
for  herein  shall  be  made  with  the  use  of  such  conversion  factor,  formula  or  table  for  converting 
the  Consumer  Price  Index  as  may  be  published  by  the  Bureau  of  Labor  Statistics  or,  if  said 
Bureau  shall  not  publish  the  same,  then  with  the  use  of  such  conversion  factor,  formula  or  table 
as  may  be  published  by  Prentice  Hall,  Inc.,  or  any  other  nationally  recognized  publisher  of 
similar  statistical  information.  If  the  Consumer  Price  Index  ceases  to  be  published,  and  there  is 
no  successor  thereto,  such  other  index  as  the  City  and  US2  shall  agree  upon  in  writing  shall  be 
substituted  for  the  Consumer  Price  Index. 

21 .  Amendment.  Except  as  otherwise  provided  herein,  any  material  changes  to  the 
terms  and  conditions  of  this  Covenant  shall  be  set  forth  in  writing  and  shall  not  be  binding  upon 
the  parties  until  it  has  been  approved  and  executed  by  the  Mayor. 

.... 


[REMAINDER  OF  PAGE  LEFT  INTENTIONALLY  BLANK] 
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IN  WITNESS  WHEREOF,  the  Developer  and  the  City  have  executed  this  Covenant 
under  seal  as  of  the  day  and  year  first  above  written. 

CITY: 

CITY  OF  SOMERVILLE 

By: _ 

Joseph  A.  Curtatone,  Mayor 

Approved  as  to  form: 

By: _ 

Francis  X.  Wright,  Jr.,  City  Solicitor 


COMMONWEALTH  OF  MASSACHUSETTS 
Middlesex,  ss. 

On  this _ day  of _ ,  2018,  before  me  personally  appeared  the  above- 

named  Joseph  A.  Curtatone,  as  Mayor  of  the  City  of  Somerville,  who  proved  to  me  through 

satisfactory  evidence  of  identification,  which  was _ to  be 

the  person  whose  name  is  signed  on  the  preceding  instrument,  and  acknowledged  to  me  that  such 
person  signed  said  instrument  voluntarily  for  its  stated  purpose  as  his/her  free  act  and  deed  in 
such  capacity. 


Notary  Public: 

My  commission  expires: 


Developer: 


CDNV  ASSEMBLY,  LLC 


By: _ 

Name: 

Title: 


COMMONWEALTH  OF  MASSACHUSETTS 
_ ,  ss. 


On  this _ day  of _ ,  2018,  before  me  personally  appeared  the  above- 

named  _ ,  the  _  of  CDNV  ASSEMBLY,  LLC,  a  _  limited 

liability  company,  who  proved  to  me  through  satisfactory  evidence  of  identification,  which  was 

_ ,  to  be  the  person  whose  name  is  signed  on  the  preceding 

instrument,  and  acknowledged  to  me  that  such  person  signed  said  instrument  voluntarily  for  its 
stated  purpose  as  his/her  free  act  and  deed  in  such  capacity. 


Notary  Public: 

My  commission  expires: 


' 


' 

'• 


. 


